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technical assistance furnished to the Porter County Soil and Water. 
Conservation District. Financial assistance was made available by the Board of 
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otherwise indicated, statements in this publication refer to conditions in the 
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Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at à larger scale. 


contents 


епегаі soll map units! 


A 
Factors of soil formation}. 
Glossary. 


[Woodland manag 
V a a 


Soil series 


drian serie e- 75 1 
[Alida _series).. è 
| Blount series] . 77 Oro 
- 77 [Newton series. 
|Brems series]... . 78 [Oakville series 
[Chelsea series! . 79 [Palms series... 
S h . 79 [Pewamo series... 
Pinhook 5ι 


. 82 
[Hanna series]... . 88 


Issued February 1981 


index to soil map units | 


and, 4 to percent slope 


ΩΩ ΠῚ 
I [es silf loam, О to 2 percen 
[EsA—Elston loam, 0 to 3 percent slopes]. = 


[Ho—Houghton muck, drained] 
A—Lydick loam, 0 to 2 percent slopes 
[LyB—Lydick loam, 2 to 6 percent slopes] 
silt loam, Û to 2 percent 5 
am 
| Mm—Maumee loamy sand] 


[ Mn—Maumee loamy san d. po aT m 


MrD2— lorley silt loam, 12 to 18 percent slopes, 


n 
Uw—Urban land-Whitaker complex 
[ We—Warners silt loam}. 
Wh—Washtenaw silt loam}. 
Wi—Whitaker loam|.............. 


summary of tables 


Temperature and precipitation] (table 1)|. 

Freeze dates in spring and fall (table 2). 
Probability. Temperature. 

Growing season) (table 3)...................''''''..'........................'................................. 115 
Probability. Daily minimum temperature. 

Potential and limitations of map units on the general soil map| (table 4)... 116 
Extent of area. Cultivated crops. Hay and pasture. 
Woodland. Urban uses. 

Acreage and proportionate extent of the soils| (table 5)|................................ 117 


Acres. Percent. 


Yields per acre of crops and pasture] (table 6) |................................................ 118 


Corn. Soybeans. Winter wheat. Grass-legume hay. Tall 


fescue. 

Capability classes and subclasses| (table 7).|.................................................. 121 
Total acreage. Major management concerns. 

Woodland management and productivity (table 8) /....................................... 122 


productivity. Trees to plant. 


Windbreaks and environmental plantings| (table 9). €—— 127 
Trees having predicted 20-year average heights. 

Recreational development (table 10) ].................................................... 132 
Camp areas. Picnic areas. Playgrounds. Paths and trails. 
Golf fairways. 

Wildlife паа able 17) о ея 136 
Potential for habitat elements. Potential as habitat for— 


Openiand wildlife, Woodland wildlife, Wetland wildlife. 
Building site development (table 12).| T ——— PHÓ 140 
Shallow excavations. Dwellings without basements. 
Dwellings with basements. Small commercial buildings. 
Local roads and streets. Lawns and landscaping. 


Sanitary facilities| (table 13). 


- 145 
Septic tank absorption fields. Sewage lagoon areas. 
Trench sanitary landfill. Area sanitary landfill. Daily cover 
for landfill. 
Construction materials| (table 14}|.............................................''......................... 150 


Hoadfil Sand. Gravel. Topsoil. 


vi 


Water management} (table 15)..J............................... 


Limitations for—Pond reservoir areas; Embankments, 
dikes, and levees; Aquifer-fed excavated ponds. Features 
affecting—Drainage, Terraces and diversions, Grassed 
waterways. 

Engineering index properties (table 16) . 
Depth. USDA texture. Classification—Unified, AASHTO. 
Fragments greater than 3 inches. Percentage passing 
sieve—4, 10, 40, 200. Liquid limit_Plasticity index. 

Physical and chemical properties of the soils 
Depth. Clay. Moist bulk density. Permea bility. “Available 
water capacity. Reaction. Salinity. Shrink-swell potential. 


Erosion factors. Wind erodibility group. Organic matter. 
Soil and water features (table 18)... ener 
Hydrologic group. Flooding. High water table. Bedrock. 


Potential frost action. Risk of corrosion. 
Classification of the soils (table 19)... 


Family or higher taxonomic class. 


172 


foreword 
ا ت‎ 


This soil survey contains information that can be used in land-planning 
programs in Porter County. It contains predictions of soil behavior for selected 
land uses. The survey also highlights limitations inherent in the soil or hazards 
that adversely affect the soil, improvements needed to overcome the limitations 
or reduce the hazards, and the impact of selected land uses on the 
environment. 

This soil survey is designed for many different users. Farmers, foresters, 
and agronomists can use it to evaluate the potential of the soil and the 
management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
Practices needed to insure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


. Buell M. Ferguson 
State Conservationist 
Soil Conservation Service 
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PORTER COUNTY is in the northwestern part of 
Indiana bordering Lake Michigan. It has an area of 425 
square miles, or 272,000 acres. Valparaiso, the county 
seat, is in the central part of the county. The population 
of Porter County is about 95,100. 

The Valparaiso Moraine extends across the county in 
a north and northeasterly direction and divides the 
drainage areas north and south. South and east of the 
moraine are nearly level to gently sloping soils that drain 
south into the Kankakee River. The gently sloping to 
Steep soils of the moraine are well dissected by small 
drainageways. North of the moraine are lacustrine or 
sandy, nearly level to steep soils that drain north into 
Lake Michigan. Elevation of the land ranges from about 
585 feet on the shore of Lake Michigan to about 888 
feet above sea level. 

About 60 percent of the county is actively farmed. 
Most of the area south and east of the moraine is in 
cultivated crops. Corn, soybeans, and wheat are the 
principal crops. Truck farms are on some of the muck 
Soils and on the lakebed soils in the northern part of the 
county. A few orchards are on some of the Riddles and 
Tracy soils. Urban development is continually decreasing 
the acreage in farms. 

The first soil survey of Porter County was published in 
1918 (4) but is now out of print. The present survey 


updates the first survey and provides additional 
information and larger maps that show the soils in 
greater detail. 


general nature of the county 


Settlers moved into the area in the early 1800's. In 
January 1836 the Indiana Legislature formed Porter 
County by separating from La Porte County all of the 
land iying north of the Kankakee River and west of 
Range 4 West. Porter County was named in honor of 
Commodore David Porter. The county originally included 
all the land that is now in Lake County. 

The moraine and outwash prairie were the first areas 
to be settled. The Kankakee marsh was not settled until 
the river was dredged. The settlers came from other 
parts of Indiana and the Eastern States. Newcomers 
arrived in Porter County by following the Indiana Trail 
southwest of Door Village in La Porte County. The 
Indians who originally occupied the area moved out as 
settlers moved into the county. 

Portersville was chosen as the county seat in 1836. 
The name was changed to Valparaiso, meaning “Vale of 
Paradise," in 1837. In 1850 the population of Valparaiso 
was 522, in 1960 it was 15,227, and in 1970 it was 


20,020. Porter County had a population of 2,162 in 1840. 
In 1960 the population was 60,279, and in 1970 it was 
87,114. 


relief and drainage 


The highest elevation in Porter County is on a summit 
in section 30, T. 36 Ν., R. 5 W., about 3.5 miles north of 
Valparaiso. It is 888 feet above sea level. The lowest 
elevation is on the shore of Lake Michigan. !t is about 
585 feet above sea level. The flatter land in the southern 
part of the county is more than 652 to 700 feet above 
sea level. The higher lying part of the Valparaiso Moraine 
north and northeast of Valparaiso is more than 800 feet 
above sea level (4). 

The relief of Porter County ranges from nearly level or 
depressional to steep. In the southern part of the county, 
the Kankakee Valley is mainly nearly level or 
depressional to gently sloping. The area, which was a 
swamp until the river was dredged, is drained by an 
extensive system of drainage ditches that have made 
most of the old marsh tillable. Some areas in the 
Kankakee Valley are gently sloping to moderately sloping 
windblown sand ridges. This plain to the north of the 
Kankakee Valley in the southeastern part of the county 
is nearly level to moderately sloping. The outwash plain 
is transected by streams that flow into the Kankakee 
Valley. The prairie outwash plain to the north of the 
outwash plain southeast of Valparaiso is mainly nearly 
level to strongly sloping and is pitted. Some of these 
pitted areas hold water for long periods, and some hold 
water for only a few days after periods of heavy rainfall. 
The Valparaiso Moraine in the northern and western part 
of the county is a dissected ridge that crosses the 
county in a northeast to southwest direction. The highest 
elevation in the county is on this ridge. The ridge is 
mainly gently sloping to moderately steep and has many 
streams that begin near lakes or muckbeds. The 
Valparaiso Moraine is the dividing line between water 
flowing to the Gulf of Mexico and water flowing to the 
Atlantic Ocean. North of the Valparaiso Moraine is the 
Lake Chicago Plain that is mainly made up of nearly 
level lakebed material. Bordering Lake Michigan is a 
sand plain that consists of numerous sand dunes and 
areas of low wet flats. This plain has a belt of high 
dunes that rise as much as 200 feet above the level of 
the lake and form an almost continuous band around 
Lake Michigan. 


water supply 


Ground water is the main source of water in Porter 
County. Supplies are adequate for drinking, household 
use, and farmstead use in most areas of the county and 
are generally adequate for industrial use. Wells are fairly 
shallow in all areas except the moraine. The wells in the 
moraine are deeper but are not always reliabie for a 
bountiful water supply, even for household purposes. 
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Artesian wells and springs are fairly common on the 
moraine. 

Plans are being formulated to store water in several 
reservoirs in the county. These reservoirs could be used 
to supplement the water supplies of residential areas 
and cities. 

Lake Michigan is used as a source of water for 
industrial use by some of the industries along the lake 
shore. 

Irrigation water is drawn from wells in the outwash 
plain. 


transportation facilities 


There are 172 miles of highways in Porter County. 
This includes 19 miles of interstate, 16 miles of the 
Indiana Toll Road, 71 miles of U.S. highway, and 66 
miles of state highways. There are approximately 730 
miles of county roads in Porter County. Most of these 
roads are paved. The major highways criss-cross the 
county and provide good access to all parts of the 
county. 

One airport provides service to small private planes 
and a small commuter airline in Porter County. 

Eight main railroad lines with approximately 197 miles 
of track cross the county. Passenger service is available 
in Valparaiso. Commuter rail lines also operate 
throughout Porter County. 

The Port of Indiana, on Lake Michigan, provides 
access to the Atlantic Ocean for transporting goods and 
materials by ship. 


manufacturing and business service of 
agriculture 


Valparaiso, the county seat of Porter County, has 
many industries, ranging from small to fairly large. Large 
steel mills are on the lakeshore near Lake Michigan. 
These industries provide employment for much of the 
labor force in Porter County and for some people from 
surrounding counties. 

Grain markets are provided by local elevators and by 
major grain terminals on the shore of Lake Michigan 
near Chicago. 

The major livestock markets for cattle and hogs are in 
the Chicago area. Hogs also are marketed locally. 


trends in popultion and land use 


At present Porter County has a population of about 
87,114 people and a population density of 205 people 
per square mile. Population increased 44.5 percent 
between 1960 and 1970. 

During the period 1958 to 1967, urbanized land 
increased by 44.6 percent and all categories of 
agricultural land decreased by the same amount. About 
60 percent of the county remained in agricultural use (3). 
This trend is expected to continue as long as urban land 
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in the county is developed at the expense of agricultural 
land. ` 


climate 


This section was prepared by the National Climatic Center, Asheville, 
North Carolina. 


Porter County is cold and snowy in winter and warm in 
summer. Areas nearest the lake are markedly cooler 
than the rest of the county in summer. Precipitation is 
well distributed during the year and is adequate for most 
crops on most soils. From late fall through winter, snow 
squalls are frequent and total snowfall is generally 
heavy. In some years a single prolonged storm can 
Produce more than two feet of snow on the ground, and 
strong winds can create deep drifts. 

[Table рев data on temperature and precipitation 
for the Survey area as recorded at Valparaiso, Indiana in 
the period 1951 to 1975. |Table 2 shows probable dates 
of the first freeze in fall and tne last freeze in spring. 
provides data on length of the growing season. 

In winter the average temperature is 27 degrees F, 
and the average daily minimum temperature is 19 
degrees. The lowest temperature on record, which 
occurred at Valparaiso on January 28, 1963, is -23 
degrees. In summer the average temperature is 71 
degrees, and the average daily maximum temperature is 
82 degrees. The highest recorded temperature, which 
occurred on July 20, 1954, is 98 degrees. 

Growing degree days are shown in table 3. They are 
equivalent to "heat units." During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (40 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 


The total annual precipitation is 39.3 inches. Of this, 
24 inches, or 60 percent, usually falls i April through 
September, which includes the growing season for most 
crops. In 2 years out of 10, the rainfall in April through 
September is less than 21 inches. The heaviest 1-day 
rainfall during the period of record was 5.13 inches at 
Valparaiso on October 10, 1954. Thunderstorms occur 
on about 45 days each year, and most occur in summer. 


Average seasonal snowfall is 47 inches. The greatest 
snow depth at any one time during the period of record 
was 22 inches. On an average of 20 days, at least 1 inch 
of snow is on the ground. The number of such days 
varies greatly from year to year. 


The average relative humidity in midafternoon is about 
65 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The sun shines 70 percent 
of the time possible in summer and 45 percent in winter. 


The prevailing wind is from the southwest. Average 
windspeed is highest, 12 miles per hour, in March. 

Crop development early in the growing season is 
slowed by frequent cool winds off of a cold lake. This 
slowing is important to fruit crops, which usually do not 
blossom until after most chance of a spring freeze is 
past. Fall winds, which blow off of a relatively warm lake, 
delay the first fall freeze and prolong the growing season 
for all crops. 


how this survey was made 


Soil scientists made this survey to leam what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to 
nationwide uniform procedures. They drew the 
boundaries of the soils on aerial photographs. These 
photographs show trees, buildings, fields, roads, and 
other details that help in drawing boundaries accurately. 
The soil maps at the back of this publication were 
prepared from aerial photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
Survey area are described under "General soil map 
units" and "Detailed soil map units." 

While a soil survey is in progress, samples of some 
Soils are taken for laboratory measurements and for 
engineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those 
characteristics may be modified during the survey. Data 
are assembled from other sources, such as test results, 
records, field experience, and state and local specialists. 
For example, data on crop yields under defined 
management are assembled from farm records and from 
field or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, woodland managers, engineers, 
planners, developers and builders, home buyers, and 
others. 


general soil map units 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soil map is a unique natural landscape. Typically, a map 
unit consists of one or more major soils and some minor 
soils. It is named for the major soils. The soils making up 
one unit can occur in other units but in a different 
pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one map unit differ from place to place 
in slope, depth, drainage, and other characteristics that 
affect management. 

The soils in the survey area vary widely in their 
potential for major land uses. [Table 4|shows the extent 
of the map units shown on the general soil map. It lists 
the potential of each, in relation to that of the other map 
units, for major land uses and shows soil properties that 
limit use. Soil potential ratings are based on the 
practices commonly used in the survey area to 
overcome soil limitations. These ratings reflect the ease 
of overcoming the limitations. They also reflect the 
problems that will persist even if such practices are 
used. 

Each map unit is rated for cu/tivated crops, hay and 
pasture, woodland, and urban uses. Cultivated crops are 
those grown extensively in the survey area. Woodland 


refers to areas of native or introduced trees. Urban uses . 


include residential, commercial, and industrial 
developments. 

The names of some map units in Porter County are 
not like those appearing in the recently published 
surveys of the adjacent counties. This is due primarily to 
the differences in percentage of the major soils in the 
various map units. 


Areas dominated by nearly level, 
somewhat poorly drained and very poorly 
drained soils on bottom lands and in 
upland depressions 


These areas are on nearly level bottom lands and 
stream flood plains mostly along the Kankakee River, 


and in bogs and old lakebeds scattered throughout the 
county on glacial outwash plains, till plains, and 
moraines. 

These areas make up about 3 percent of the county. 
Most areas have been cleared and drained and are used 
for cuitivated crops. Some areas are used for woodland 
or pasture. Most of these areas are generally unsuitable 
for urban uses because of flooding, ponding, or a high 
content of organic matter. 


1. Suman-Fluvaquents 


Nearly level, very poorly drained and somewhat poorly 
drained silty and loamy soils; on flood plains 


This map unit consists of nearly level soils on bottom 
lands that are characterized by barely discernible swales 
and swells. The areas are narrow and are along the 
Kankakee River. Slope ranges from 0 to 2 percent. 

This map unit makes up about 2 percent of the county. 
It is about 50 percent Suman soils and similar soils and 
35 percent Fluvaquents. The rest is soils of minor extent. 

The very poorly drained Suman soils are in the 
depressional areas, in swales, and along poorly defined 
drainageways. They have a surface layer of black silt 
loam and a subsoil of dark gray, mottled clay loam and 
sandy clay loam overlying sand. 

Fluvaquents soils are on the slightly higher lying, flat 
areas and slight rises. They are dominantly somewhat 
poorly drained and have a surface layer that is dark gray 
or dark grayish brown, mottled loam or silt loam and a 
subsoil that varies in texture. 

The minor soils are the very poorly drained Gilford and 
Maumee soils in larger depressional areas on the outer 
edges of the map unit. 

Most of the acreage of this unit has been cleared and 
drained and is used for cultivated crops. A few swampy 
areas are used for woodland or pasture. 

If these soils are adequately drained, they are suited 
to cultivated crops. Wetness and the hazard of flooding ᾿ 
are the main limitations to use. P ET ding or flooding is 
common in winter and spring (fi 

The soils in this unit are poorly sites to trees. Only 
water-tolerant trees grow on these soils. Because of 
wetness and flooding, harvesting is restricted to very dry 
seasons or to periods when the ground is frozen. 

This unit is unsuitable for sanitary facilities and building 
site developments. Flooding and wetness are the main 
limitations. Pollution of ground water by effluent from 
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Figure t.4-Suman silt loam and Fluvaquents along the Kankakee River. These soils are frequently flooded by heavy rainfall in 
spnng. 


waste disposal facilities is possible because of the sandy 
underlying material. 


2. Houghton-Adrian-Paims 


Nearly level, very poorly drained organic soils in bogs 
and old lakebeds; on till plains, lake plains, outwash 
plains, and moraines 


This map unit consists of nearly level deposits of muck 
in large depressional areas. 

This map unit makes up about 1 percent of the county. 
It is about 50 percent Houghton soils, 25 percent Adrian 
soils, and 15 percent Palms soils. The rest is soils of 
minor extent. 

The very poorly drained Houghton soils are in the 
deepest depressions or in the deepest part of a 
depressional area. The organic layers are more than 51 
inches thick. The surface layer is black muck, and the 
underlying layers are dark brown and very dark grayish 
brown muck. Houghton soils cannot be differentiated 
from the other muck soils by visual means. 


The very poorly drained Adrian soils are in somewhat 
shallower depressional areas than Houghton soils, or 
they may be near the edges of units of deeper muck. 
The organic layers are 16 to 51 inches thick. The 
surface layer is black muck and the underlying layers are 
very dark gray muck overlying sand. Adrian soils cannot 
be differentiated from the other muck soils by visual 
means. 

The very poorly drained Palms soils also are in 
somewhat shallower depressional areas, or they may be 
near the edges of units of deeper muck. The organic 
layers are 16 to 51 inches thick. The surface layer is 
black muck and the underlying layers are black and dark 
gray muck overlying loamy mineral material. Palms soils 
cannot be differentiated from the other muck soils by 
visual means. 

Of minor extent are the very poorly drained Edwards 
soils that are underlain with marl and the very poorly 
drained Maumee and Sebewa soils near the edges of 
the depressional areas. 

Some of the acreage of this unit has been cleared and 
is used for cultivated crops. Most of these cleared areas 
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have been drained. Water-tolerant trees and shrubs grow 
in some swampy areas, and cattails and other water- 
tolerant herbaceous plants, grow in other swampy areas. 

If these soils are adequately drained, they are suited 
to cultivated crops. Ponding and wetness are the main 
limitations, and wind erosion is the main hazard in the 
use of these soils for farming. ; 

The soils in this unit are poorly suited to trees. Only 
water-tolerant trees grow on these soils. Because of 
wetness and ponding, harvesting is restricted to very dry 
seasons or to periods when the ground is frozen. 

This unit is generally not suitable for sanitary facilities 
and building site developments. Ponding is the main 
limitation. Pollution of ground water by effluent from 
waste disposal facilities is possible in areas that have 
sandy underlying material. 


Areas dominated by nearly level to very 
steep, well drained, very poorly drained, 
and moderately well drained solls on 
uplands and in upland depressions 


These areas are on nearly level to very steep outwash 
plains, old beach ridges, and lake plains in the northern 
part of the county. 

These areas make up about 8 percent of the county. 
They are used primarily for woodland. A large area is 
used for building site development. 


3. Oakville-Maumee-Brems 


Nearly level to very steep, well drained, very poorly 
drained, and moderately well drained sandy soils; on 
outwash plains, lake plains, beach ridges, and sand 
dunes 


This map unit consists of nearly level to very steep 
soils on alternating high ridges and flats. The ridges are 
old windblown dunes that have been stabilized by trees, 
and the flats are low lying areas between the sand 
ridges. These areas are large and are near Lake 
Michigan. Slope ranges from 0 to 40 percent. 

This map unit makes up about 8 percent of the county. 
It is about 32 percent Oakville soils, 22 percent Maumee 
Soils, and 18 percent Brems soils. The rest is soils of 
minor extent. 

The well drained Oakvitle soils are on ridges, old 
dunes, and higher swells. They have a surface layer of 
very dark grayish brown fine sand and a subsoil of 
yeliowish brown and light yellowish brown fine sand. 

The very poorly drained Maumee soils are in 
depressional areas. They have a surface layer of black 
loamy sand, a subsurface layer of very dark gray loamy 
sand, and a substratum of grayish brown and very dark 
grayssh brown, mottled loamy sand and sand. 

The moderately well drained Brems soils are on lower 
lying swales and higher lying flats. They have a surface 
layer of very dark brown sand and a subsoil of yellowish 


brown sand overlying light yellowish brown, strong 
brown, and dark brown, mottled sand and loamy sand. 

Of minor extent are the well drained Urban land- 
Psamments in areas that have been disturbed by 
excavation and construction; the very poorly drained 
Adrian and Houghton soils in depressional areas; the 
somewhat poorly drained Morocco soils on higher lying, 
flat areas; and the excessively drained Dune land on 
bare sand dunes near the shore of Lake Michigan. 

Most of the acreage of this unit is used for woodland. 
Trees are generally mixed hardwoods. A few small areas 
have been cleared and are used for urban or industrial 
purposes. 

The steeper. soils have poor potential for cultivated 
crops because of slope and droughtiness. If these areas 
are cleared, the sands are subject to moving and shifting 
by winds. The soils on the lower lying areas are wetter 
than other areas and require drainage to be suitable for 
cultivated crops. 

The soils in this unit are suited to trees. However, the 
steep, sandy slopes hinder the use of logging equipment, 
and the wet, low areas restrict the use of logging 
equipment to dry seasons or to periods when the ground 
is frozen. Erosion is a hazard along logging roads and 
skid trails. 

This unit is poorly suited to sanitary facilities and 
building site developments. Slope is the main limitation. 
Pollution of ground water by effluent from waste disposal 
facilities is possible because the sandy soil has poor 
filtering qualities. 


Areas dominated by nearly level, 
somewhat poorly drained to very poorly 
drained soils on uplands and In upland 
depressions 


These areas are on nearly level outwash plains, lake 
plains, and valley trains mostly in the southern and 
eastern part of the county. 

These areas make up about 25 percent of the county. 
Most areas are drained and are used for cultivated 
crops. Most of the areas have poor potential for urban 
uses because of wetness and ponding. 


4. Gilford-Maumee-Morocco 


Nearly level, very poorly drained and somewhat poorly 
drained loamy and sandy soils; on outwash plains and 
lake plains 


This map unit consists of nearly level soils on very 
gradual swales and swells. Most areas are drained by 
open ditches. Slope ranges from 0 to 2 percent. 

This map unit makes up about 5 percent of the county. 
It is about 30 percent Gilford soils, 25 percent Maumee 
soils, and 15 percent Morocco soils. The rest is soils of 
minor extent. 

The very poorly drained Gilford soils are in broad 
depressional areas. They have a surface layer of very 


dark brown loam, a subsurface layer of very dark gray 
sandy loam, and a subsoil of dark gray and dark grayish 
brown, mottled sandy loam and loamy sand. 

The very poorly drained Maumee soils also are in 
broad depressional areas. They have a surface layer of 
black loamy sand, a subsurface layer of dark gray loamy 
sand, and a substratum of grayish brown and very dark 
grayish brown, mottled loamy sand and sand. 

The somewhat poorly drained Morocco soils are on 
slightly higher lying, broad flats and slight rises. They 
have a surface layer of very dark brown loamy sand and 
a subsoil of yellowish brown and brownish yellow, 
mottled sand. 

Of minor extent are the somewhat poorly drained 
Bourbon soils on slightly higher lying, broad flats and 
slight rises and the moderately well drained Brems soils 
on higher lying, broad flats and slight rises near 
sandhills. Also included are the very poorly drained 
Newton soils in depressional areas near sandhills or 
ridges and the excessively drained Plainfield soils on the 
higher lying and more sloping positions. 

Most of the acreage of this unit has been cleared and 
is used for cultivated crops. Most of these cleared areas 
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Soil survey 


have been drained (fig. 2). Most of the swampy areas 
and sandy ridges ате used for woodland or pasture. 

If these soils are adequately drained, they are suited 
to cultivated crops. Wetness and ponding are the main 
limitations to use. Ponding is common in winter and 
spring. 

The soils in this unit are poorly suited to trees. Only 
water-tolerant trees grow on these soils. Because of 
ponding, harvesting is restricted to extremely dry 
seasons or to periods when the ground is frozen. 

This unit is poorly suited to sanitary facilities and 
building site developments. Ponding is the main 
limitation. Pollution of ground water by effluent from 
waste disposal facilities is possible because the sandy 
Soil has poor filtering qualities. 


5. Bourbon-Gilford-Pinhcok 


Nearly level, somewhat poorly drained to very poorly 
drained loamy soils; on outwash plains, valley trains, and 
lake plains 


Figure 2.—А well maintained drainage ditch in the Gilford-Maumee-Morocco map unit. This ditch removes excess water from the 


soils. 
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This map unit consists of nearly level soils on very 
gradual swales and swells. Most areas are drained by 
open ditches. Slope ranges from 0 to 2 percent. 

This map unit makes up about 12 percent of the 
county. It is about 40 percent Bourbon soils, 25 percent 
Gilford soils, and 13 percent Pinhook soils. The rest is 
soils of minor extent. 

The somewhat poorly drained Bourbon soils are on 
higher lying broad flats and slight rises. They have a 
surface layer of very dark brown sandy loam; a 
subsurface layer of brown, mottled sandy loam; and a 
Subsoil of brown, yellowish brown, and pale brown, 
mottled loam, loamy sand, and sand and shaly sand. 

The very poorly drained Gilford soils are in broad 
depressional areas. They have a surface layer of very 
dark brown loam; a subsurface layer of very dark gray 
sand; and a subsoil of dark gray and dark grayish brown, 
mottled sandy loam and loamy sand. 

The poorly drained Pinhook soils are on slightly higher 
lying positions in the depressional areas. They have a 
surface layer of very dark grayish brown loam; a 
subsurface layer of light brownish gray, mottled sandy 
foam; and a subsoil of light brownish gray, gray, and 
grayish brown, mottled loam, sandy loam, and loamy 
sand. 

Of minor extent are the very poorly drained Adrian and 
Sebewa soils in lower lying, large depressional areas and 
the moderately well drained Hanna soils on slightly 
higher, nearly level areas. Also included are the 
somewhat poorly drained Alida soils on higher lying, 
broad flats and slight rises; and the well drained Tracy 
soils on higher lying, nearly level to gently sloping areas. 

Most of the acreage of this unit has been cleared and 
drained and is used for cultivated crops. 

If these soils are adequately drained, they are suited 
to cultivated crops. Wetness and ponding are the main 
limitations. Ponding is common in winter and spring. 

The soils in this unit are suited to trees. Water-tolerant 
trees should be grown. Because of wetness, harvesting 
is restricted to drier seasons or to periods when the 
ground is frozen. 

This unit is poorly suited to sanitary facilities and 
building site developments. Wetness is the main 
limitation. Pollution of ground water by effluent from 
waste disposal facilities is possible because the sandy 
soil has poor filtering qualities. 


6. Sebewa-Alida-Pinhook 


Nearly level, very poorly drained to somewhat poorly 
drained loamy soils; on outwash plains and terraces 


This map unit consists of nearly level soils on very 
gradual swales and swells. Most areas are drained by 
open ditches. Slope ranges from 0 to 2 percent. 

This map unit makes up about 8 percent of the county. 
It is about 55 percent Sebewa soils, 18 percent Alida 
soils, and 12 percent Pinhook soils. The rest is soils of 
minor extent. 


The very poorly drained Sebewa soils are in 
depressional areas and in swales. They have a surface 
layer of black loam and a subsoil of dark gray and 
grayish brown, mottled sandy clay loam, clay loam, and 
sandy loam. 

The somewhat poorly drained Alida soils are on the 
higher lying, broad flats and slight rises. They have a 
surface layer of very dark brown loam and a subsoil of 
brown, yellowish brown, pale brown and gray, mottled 
loam, clay loam, sandy clay foam, and shaly clay loam. 

The poorly drained Pinhook soils are on slightly higher 
lying positions in depressional areas. They have a 
surface layer of very dark grayish brown loam; a 
subsurface layer of light brownish gray, mottled sandy 
loam; and a subsoil of light brownish gray, gray, and 
grayish brown, mottled loam, sandy loam, and loamy 
sand. 

Of minor extent are the somewhat poorly drained 
Bourbon soils on higher lying, broad flats and slight rises; 
the very poorly drained Adrian, Gilford, and Palms soils 
in depressional areas; and the well drained Lydick soils 
on higher lying flats and gentle slopes. ἡ 

Most of the acreage of this unit has been cleared and 
is used for cultivated crops. Most cleared areas have 
been drained. ` 

If these soils are adequately drained, they are suited 
to cultivated crops. Wetness and ponding are the main 
limitations. Ponding is common in winter and spring. 

The soils in this unit are suited to trees. Water-tolerant 
trees should be grown. Because of wetness, harvesting 
is restricted to drier seasons or to periods when the 
ground is frozen. 

This unit is poorly suited to sanitary facilities and 
building site developments. Panding is the main 
limitation. Pollution of ground water by effluent from 
waste disposal facilities is possible because the sandy 
underlying material has poor filtering qualities. 


Areas dominated by nearly level and 
gently sloping, well drained soils on 
uplands 


These areas are on nearly level, gently sloping 
outwash plains. 

These areas make up about 4 percent of the county. 
They are used mainly for cultivated crops. These areas 
have good potential for most urban uses. 


7. Door-Lydick 


Nearly level and gently sloping, well drained loamy soils; 
on outwash plains 


This map unit consists of nearly level and gently 
sloping soils. The areas are elongated and are along the 
southeastern edge of the moraine. Slope ranges from 0 
to 6 percent. 

This map unit makes up about 4 percent of the county. _ 
It is about 43 percent Door soils and 35 percent Lydick 
Soils. The rest is soils of minor extent. 
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The nearly level Door soils are on broad flats in the 
central part of the unit. They have a surface layer of 
black and very dark brown loam; a subsurface layer of 
very dark grayish brown loam; and a subsoil of brown, 
yellowish brown, grayish brown, strong brown, and dark 
brown loam, sandy clay loam, shaly sandy clay loam, 
and shaly loam. 

The gently sloping Lydick soils are on broad flat areas 
near small drainageways. They have a surface layer of 
very dark grayish brown loam and a subsoil of dark 
brown, dark yellowish brown, and yellowish brown loam 
and clay loam. 

Of minor extent are the somewhat poorly drained Alida 
soils on slightly lower lying positions and the well drained 
Elston soils on broad flats. Also included are the very 
poorly drained Sebewa soils in small depressional areas 
and the well drained Tracy soils near the edge of the 
unit and in gently sloping areas. 

Most of the acreage of this unit is used for cultivated 
crops. Some areas are used for homesites and other 
urban developments. 

. These soils are weil suited to cultivated crops. There 
are few limitations for raising crops on these soils. 

Trees are not native to these soils, but the soils in this 
unit are suited to trees. There are few limitations to 
restrict logging operations. 

This unit is suited to sanitary facilities and to building 
site developments. 


Areas dominated by nearly level to 
strongly sloping, well drained and 
moderately well drained soils on uplands 


These areas are on nearly level to strongly sloping 
outwash plains, till plains, and moraines in the eastern 
and central parts of the county. 

These areas make up about 16 percent of the county. 
Most areas are used for cultivated crops. Some areas 
are used for woodland and pasture. Other areas have 
been used for subdivisions and urban development. The 
Soils have fair potential for urban uses. 


8. Tracy-Hanna 


Nearly level to moderately sloping, well drained and 
moderately well drained loamy soils; on outwash plains 


This map unit consists of nearly level to moderately 
sloping soils. In many areas the plains are almost flat. 
The more sloping areas are along some of the 
drainageways. Slope ranges from 0 to 12 percent. 

This map unit makes up about 3 percent of the county. 
It is about 45 percent Tracy soils and 35 percent Hanna 
soils. The rest is soils of minor extent. 

The nearly level to moderately sloping, well drained 
Tracy soils are in the higher lying positions. They have a 
surface layer of very dark brown sandy loam, a 
subsurface layer of brown sandy loam, and a subsoil of 
dark brown and brown sandy loam and shaly sandy clay 
loam and shaly loamy sand. 


Soil survey 


The nearly level to gently sloping, moderately well 
drained Hanna soils are on slightly lower lying, flat areas. 
They have a surface layer of dark grayish brown sandy 
loam; a subsurface layer of yellowish brown loam; and a 
subsoil of yellowish brown, mottled sandy clay loam, 
sandy loam, and loamy sand. 

Of minor extent are the somewhat poorly drained 
Bourbon soils on lower lying, flat areas and the well 
drained Tyner soils on higher lying, flat areas. 

Most of the acreage of this unit has been cleared and 
is used for cultivated crops. A few areas are used for 
residential developments. 

These soils are well suited to cultivated crops. Slope 
and the hazard of erosion are the main limitations. 

These soils are suited to trees. There are few 
limitations for use of equipment or harvesting. 

This unit is poorly suited to sanitary facilities and 
building site developments. Wetness and the possibility 
of pollution of ground water by effluent from waste 
disposal facilities are the main limitations. 


9. Riddles-Tracy 


Nearly level to strongly sloping, well drained silty and 
loamy soils; on outwash plains, till plains, and moraines 


This map unit consists of high knolls or ridges that are 
nearly level or gently sloping on the top and moderately 
sloping or strongly sloping on the side slopes. Most 
areas of this unit are drained by small streams. Slope 
ranges from 0 to 18 percent. 

This map unit makes up about 13 percent of the 
county. It is about 46 percent Riddles soils and 28 
percent Tracy soils. The rest is soils of minor extent. 

Riddles soils are on high lying positions and on side 
slopes. They have a surface layer of dark grayish brown 
or brown foam or silt loam and a subsoil of dark 
yellowish brown, yellowish brown, or brown loam, clay 
loam, sandy clay loam, or gravelly sandy clay loam. 

Tracy soils are on similar high lying positions and on 
side slopes. They have a surface layer of very dark 
brown sandy loam, a subsurface layer of brown sandy- 
loam, and a subsoil of brown sandy loam and shaly 
sandy clay loam and shaly loamy sand. 

Of minor extent are the well drained and moderately 
well drained Morley and Rawson soils on positions that 
are similar to the Riddles and Tracy soils and the 
somewhat poorly drained Blount and Haskins soils in 
Slightly lower lying, nearly level or slightly convex 
positions. 

Most of the acreage of this unit has been cleared and 
is used for cultivated crops. Most of the cleared areas 
are on nearly level to moderately sloping positions. A 
few moderately sloping and strongly sloping areas have 
been cleared and are used for orchards, permanent 
pasture, or dwellings. The ипсівагеа acreage consists of 
rough, steeper areas and are generally in mixed 
hardwoods. 

These soils are suited to cultivated crops on the nearly 
level to moderately sloping areas. Slope and the hazard 
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of erosion are the main limitations. The steeper slopes 
are suited to orchards and to permanent pasture. 

These soils are suited to trees. However, the 
steepness of the slopes restricts the use of logging 
equipment, and erosion is a hazard along logging roads 
and skid trails. 

This unit is suited to sanitary facilities and building site 
developments. Slope is the main limitation. Erosion 
needs to be controlled during and after construction. 


Areas dominated by nearly level to steep, 
well drained to very poorly drained soils 
on uplands and in upland depressions 


These areas are on nearly level to steep till plains and 
moraines. i 

These areas make up about 33 percent of the county. 
Some areas are used for cultivated crops, and other 
areas are used for woodland. These areas have poor 
potential for urban uses. 


10. Morley-Blount-Pewamo 


Nearly level to steep, well drained to very poorly drained 
silty soils; on till plains and moraines 


This map unit is on till plains and moraines that are 
characterized by swells and swales in some areas and 
by knolls and side slopes along streams in other areas. 
Slope ranges from 0 to 35 percent. 

This map unit makes up about 26 percent of the 
county. It is about 36 percent Morley soils, 18 percent 
Blount soils, and 10 percent Pewamo soils. The rest is 
soils of minor extent. 

The well drained and moderately well drained Morley 
Soils are on the higher swells, the knolls, and the side 
slopes along streams. They have a surface layer of dark 
grayish brown silt loam and a subsoil of yellowish brown 
silty clay loam. 

The somewhat poorly drained Blount soils are on the 
convex, broad flats. They have a surface layer of dark 
grayish brown silt loam and a subsoil of grayish brown 
and yellowish brown, mottled silty clay loam. 

The very poorly drained Pewamo soils are in the 
depressional areas in swales and along poorly defined 
drainageways. They have a surface layer of very dark 
brown silty clay foam and a subsoil of dark gray, olive 
gray, and gray, mottled silty clay loam. 

Of minor extent are the somewhat poorly drained 
Elliott and Haskins soils on broad flats and slightly higher 
rises and the well drained and moderately well drained 
Rawson soils and the well drained Riddles soils on 
knolls and side slopes. Also included are the moderately 
well drained and well drained Markham soils on small 
knolls and the somewhat poorly drained Fluvaquents 
soils in narrow areas along small streams. 

About 60 percent of the acreage of this unit has been 
cleared. Most of the cleared areas on the higher swells 
and knolls are used for residential subdivisions. Corn and 
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soybeans are grown on the lower swells and knolls and 
convex, broad flats and in the depressional areas. Most 
of the lower areas have been drained. The uncleared 
acreage consists of strongly sloping to steep areas and 
are generally in mixed hardwoods. 

The nearly level to moderately sioping soils are mostly 
cleared and drained. They are suited to cultivated crops. 
Slope, the hazard of erosion, and wetness are the main 
limitations. 

The soils in this unit are suited to trees. However, the 
steeper slopes restrict the use of logging equipment, and 
erosion is a hazard along logging roads. 

This unit is poorly suited to sanitary facilities and 
building site developments. Slow or moderately slow 
permeability is the main limitation. Other limitations are 
slope, and wetness and ponding in the flatter areas. 


11. Elliott-Markham-Pewamo 


Nearly level and gently sloping, well drained to very 
poorly drained silty soils; on till plains and moraines 


This map unit consists of nearly level to gently sloping 
till plains and moraines that are characterized by swales 


‘and swells in some places and gently sloping areas near 


drainageways in other places. Slope ranges from 0 to 6 
percent. 

This map unit makes up about 7 percent of the county. 
It is about 40 percent Elliott soils, 16 percent Markham 
Soils, and 12 percent Pewamo soils. The rest is soils of 
minor extent. 

The somewhat poorly drained Elliott soils are on 
higher lying, slightly convex, broad flats. They have a 
surface layer of black silt loam, a subsurface layer of 
very dark grayish brown silt loam, and a subsoil of 
yellowish brown and light brownish gray, mottled silty 
clay loam. t 

The well drained and moderately well drained 
Markham soils are on knolls and side slopes along 
Streams. They have a surface layer of black silt loam, a 
subsurface layer of dark grayish brown silt loam, and a 
subsoil of yellowish brown and brown, mottled siliy clay 
loam. 

The very poorly drained Pewamo soils are in the 
depressional areas in swales and along poorly defined 
drainageways. They have a surface layer of very dark 
brown silty clay loam and a subsoil of dark gray, olive 
gray, and gray, mottled silty clay loam. 

Of minor extent are the somewhat poorly drained 
Blount and Haskins soils on broad flats and slightly 
higher lying rises and the well drained and moderately 
well drained Morley and Rawson soils on eroded knolls 
and side slopes. 

Most of the acreage of this unit has been cleared. Most 
areas are used for cultivated crops. Some of the higher 
lying swells and knolls are used for residential subdivi- 
sions. Most of the lower lying areas have been drained. 

If these soils are adequately drained, they are suited 
to cultivated crops. Wetness and the hazard of erosion 
are the main limitations. 
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The soils in this unit are suited to trees. Water-tolerant 
trees should be considered in planting. Wetness restricts 
harvesting to dry seasons or to periods when the ground 
is frozen. 

This unit is poorly suited to sanitary facilities and 
building site developments. Slow or moderately slow 
permeability is the main limitation. Wetness is a limitation 
in the flatter, lower lying areas. 


Areas dominated by nearly level, 
somewhat poorly drained and poorly 
drained soils on uplands and in upland 
depressions 


These areas are on nearly level lake plains and 
outwash plains in the northern part of the county. 

These areas make up about 11 percent of the county. 
They are used mainly for cultivated crops. These areas 
have poor potential for most urban uses. 


12. Whitaker-Milford-Del Rey 


Nearly level, somewhat poorly drained and poorly 
drained loamy and silty soils; on lake plains, terraces, 
and outwash plains 


This map unit consists of nearly level plains that are 
characterized by barely discernible swales and swells. 
Most areas are drained by ditches. Slope ranges from 0 
to 2 percent. 

This map unit makes up about 11 percent of the 
county. It is about 30 percent Whitaker soils, 20 percent 
Milford soils, and 18 percent Del Rey soils. The rest is 
soils of minor extent. 

The somewhat poorly drained Whitaker soils are on 
higher lying, broad flats and slight rises in the landscape. 
They have a surface layer of dark grayish brown loam 
and a subsoil of yellowish brown and light brownish gray, 
mottled clay loam, loam, and sandy loam. These soils 
cannot always be differentiated by visual means. 

The poorly drained Milford soils are in broad 
depressional areas. They have a surface layer of black 
silty clay loam and a subsoil of dark gray, olive gray, and 
gray, mottled silty clay loam. 

The somewhat poorly drained Del Rey soils are on 
higher lying, broad flats and slight rises that are similar 
to the Whitaker soils. They have a surface layer of dark 
grayish brown silt loam and a subsoil of brown, grayish 
brown, olive gray, and gray, mottled silty clay loam. 
These soils cannot always be differentiated by visual 
means. 

Of minor extent are the well drained Martinsville soils 
on higher lying, nearly level or gently sloping areas and 
the very poorly drained Sebewa and Warners soils in 
depressional areas near the Milford soils. Also included 
are the somewhat poorly drained Selfridge soils on slight 
rises and the somewhat poorly drained Blount soils on 
the higher lying flats near the edge of the map unit. 


Soil survey 


Most of the acreage of this unit has been cleared. 
Most areas are used for cultivated crops. A few areas 
are used for woodland or permanent pasture. The 
uncleared acreage is made up of wet areas that are 
difficult to drain. 

If these soils are adequately drained, they are suited 
to cultivated crops. Wetness is the main limitation. 

The soils in this unit are suited to trees. Water-tolerant 
trees should be considered in planting. Wetness restricts 
harvesting to dry seasons or to periods when the ground 
is frozen. 

This unit is poorly suited to sanitary facilities and 
building site developments. Wetness is the main 
limitation. 


broad land use considerations 


Deciding which land should be used for urban 
development is an important issue in the survey area. 
Each year a considerable amount of land is developed 
for urban use in Center, Jackson, Liberty, Morgan, Pine, 
Portage, Porter, Union, Washington, and Westchester 
townships. About 35,000 acres, or nearly 13 percent of 
the survey area, is urban or built-up land (3). The general 
soil map is most helpful for planning the general outline 
of urban areas; it cannot be used for the selection of 
sites for specific urban structures. The data about 
specific soils in this survey area can be helpful in 
planning future land use patterns. 

Areas where the soils are so unfavorable that urban 
development is not desirable or nearly prohibitive are 
extensive in the survey area. The Suman-Fluvaquents 
map unit is on flood plains, and the hazard of erosion is 
Severe. An extensive drainage system is required on wet 
soils in the Gilford-Maumee-Morocco map unit, the 
Bourbon-Gilford-Pinhook map unit, the Sebewa-Alida- 
Pinhook map unit, the Morley-Blount-Pewamo map unit, 
the Elliott-Markham-Pewamo map unit, the Whitaker- 
Milford-Del Rey map unit, and the Houghton-Adrian- 
Palms map unit. The Houghton-Adrian-Palms map unit 
has severe limitations because the soils consist of 
organic material. In addition, the steeper areas of 
Oakville soils in the Oakville-Maumee-Brems map unit, 
the steeper areas of Morley soils in the Morley-Blount- 
Pewamo map unit, and the steeper areas of Riddles and 
Tracy soils in the Riddles-Tracy map unit have severe 
limitations for urban development. 

In contrast, the Door-Lydick map unit and the Tracy- 
Hanna map unit have many sites that can be developed 
for urban uses. Door, Lydick, and Tracy soils are well 
suited to urban development. Door and Lydick soils are 
also excellent farmland, but Hanna soils have moderate 
drainage limitations for both urban and agricultural uses. 

Some units on the general soil map have good 
potential for cultivated crops but fair or poor potential for 
urban uses. These soils are severely limited for urban 
uses because of wetness. Slow or moderately slow 
permeability is a severe limitation for some soils, but if 
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proper subsurface and surface drainage are provided, Í potential for woodland. Commercially valuable trees are 
this limitation can be overcome. These soils have good most common and generally grow more rapidly on the 
potential for cultivated crops, because many farmers well drained soils of the Tracy-Hanna, Door-Lydick, and 


have provided sufficient drainage for crops. 


Riddles-Tracy map units than on other, wetter soils. 
Most of the soils of Porter County have good or fair 


detailed soil map units 


15 


The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under "Use and management of the soils." 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. : 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil, and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soi 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Morley silt loam, 6 to 12 
percent slopes, eroded, is one of several phases in the 
Morley series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. 

A soil complex consists of two or more soils that occur 
as areas so intricately mixed or so small that they cannot 
be shown separately on the soil maps. The pattern and 
proportion of the soils are somewhat similar in all areas. 
Urban land-Morley complex, 2 to 6 percent slopes, is an 
example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. These 
dissimilar soils are described in each map unit. In 
addition, some of the more unusual or strongly 


contrasting soils are identified by a special symbol on 
the soil maps. 

This survey includes some miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. Pits is an example. Some miscellaneous 
areas are large enough to be delineated on the soil 
maps. Some that are too small to be delineated are 
identified by a special symbol on the soil maps. 

gives the acreage and proportionate extent of 
each map unit. Other tables (see “Summary of tables”) 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


Ad—Adrian muck, drained. This nearly level or 
depressional, deep, very poorly drained soil is in old lake 
basins on outwash plains and along some of the 
established ditches. it is frequently ponded with surface 
runoff from adjacent higher lying soils. Areas aré 
irregular in shape. They range from 5 to 100 acres but 
are dominantly about 25 acres. 

In a typical profile, the surface layer is black muck 
about 18 inches thick. The underlying organic material is 
very dark gray muck about 12 inches thick. The 
substratum to a depth of 60 inches is very dark gray 
loamy sand and gray sand. In some small areas the 
organic surface layer is less than 16 inches thick. In 
other areas, loamy mineral material underlies the organic 
layer; the substratum is made up of alternating bands of 
sand and organic material; or coprogenous earth overlies 
the sand. Some areas are not drained. 

Included with this soil in mapping are areas of 
Houghton muck. The included soil makes up about 8 
percent of the unit. 

This Adrian muck soil has very high available water 
capacity. Permeability is moderately slow to moderately 
rapid in the organic material and rapid in the substratum. 
The organic matter content of the surface layer is very 
high. Surface runoff is very slow or ponded. The surface 
layer is generally neutral. This soil has a seasonal high 
water table that is at the surface or ponded during much 
of the year. In nearly all areas of this soil, some method 
of drainage has been established. The surface layer is 
friable and is in good tilth. 

Most of the acreage of this soil is farmed. Most areas 
are used for corn. Other areas are used for soybeans 
and pasture. t 

This soil is suited to corn, soybeans, and specialty 
crops if it is adequately drained. Wetness and the hazard 
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of wind erosion are major limitations in use and 
management. Row crops can be grown most of the time. 
Soybeans are difficult to grow and harvest because of 
weeds. Conservation tillage and the use of crop residue 
and cover crops help to contro! wind erosion and 
maintain tilth and content of organic matter. 

This soil is suited to grasses for hay or pasture if 
adequate drainage is provided. If this soil is used for 
pasture, the major concern of management is 
overgrazing. Overgrazing reduces plant density and plant 
hardiness. Proper stocking rates, rotational grazing, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture in good condition. 

This soil is not suited to trees for the production of 
timber. The water table at or near the surface is the 
main limitation. Undrained areas are in water-tolerant 
shrubs and trees. 

This soil has severe limitations for building sites 
because of ponding and the instability of the organic 
material. The ponding condition after heavy rainfall is 
difficult to overcome. These soils are in the lowest part 
of the landscape and receive runoff from adjacent 
Slopes. Pumping is needed for most drainage systems 
because adequate outlets are not available. Foundations 
and footings need to be placed on piling for stability of 
Structures. This soil has severe limitations for local roads 
and streets because of ponding, frost action, and low 
strength. The organic material should be removed and 
Suitable base material used as fill to strengthen the 
base. Lowering the water table by the use of ditches and 
possibly by pumping the ditches helps to reduce the 
frost action potential. This soi! generally is not suitable 
for septic tank absorption fields because of ponding and 
the poor filtering qualities of the soil. 

This soil is in capability subclass IVw and woodland 
suitability subclass 4w. 


Ag—Alida loam. This nearly level, deep, somewhat 
poorly drained soil is on broad flats of outwash plains. 
Areas are broad and irregular in shape. They range from 
15 to 200 acres but are dominantly about 40 acres. 

In atypical profile, the surface layer is very dark brown 
loam about 8 inches thick. The subsoil is about 47 
inches thick. The upper part is brown and yellowish 
brown, mottled firm loam and clay loam; the middle part 
is pale brown and yellowish brown, mottled, friable sandy 
clay loam and yellowish brown, mottled friable sandy 
loam; and the lower part is gray shaly clay loam. The 
substratum is dark grayish brown, mottled, stratified 
shaly sandy clay loam and sand to a depth of 60 inches. 
In places the surface layer is fine sandy loam. 

Included with this soil in mapping are a few small, 
slightly higher lying areas of moderately well drained 
Hanna soils and a few small, lower lying areas of poorly 
drained Pinhook soils. The included soils make up about 
8 to 10 percent of the unit. 

This Alida soil has moderate available water capacity. 
Permeability is moderate in the subsoil and rapid in the 
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substratum. The organic matter content of the surface 
layer is high. Surface runoff is slow. The surface layer is 
generally strongly acid unless limed. This soil has a 
seasonal high water table that is at a depth of 1 foot to 
3 feet during the winter and spring. The surface layer is 
friable and is easily tilled through a wide range of 
moisture content. 

Most of the acreage of this soil is farmed. Most areas 
are used for corn, soybeans, and small grain. Some 
areas are used for hay and pasture, and other areas are 
used for woodland. 

This soil is suited to com, soybeans, and small grain. 
Wetness and moderate available water capacity are the 
major limitations in use and management. If this soil is 
overdrained, it becomes droughty during dry periods. If it 
is adequately drained, a conservation cropping system 
that includes row crops most of the time can be used. 
Conservation tillage and the use of crop residue and 
cover crops help to improve and maintain tilth and 
content of organic matter. | 

This soil is well suited to grasses and legumes for hay 
or pasture if adequate drainage is provided. Deep rooted 
legumes such as alfalfa are not so well suited because 
of the high water table. If this soil is used for pasture, 
overgrazing and grazing when the soil is wet are the 
major concerns of management. 

Grazing when the soil is wet causes surface 
compaction and poor tilth. Overgrazing reduces plant 
density and plant hardiness. Proper stocking rates, 
rotational grazing, timely deferment of grazing and 
restricted use during wet periods help to keep the 
pasture and soil in good condition. 

This soil is suited to trees, but only a few areas are 
used for woodland. Plant competition is a moderate 
hazard. Seedlings survive and grow well if competing 
vegetation is controlled. Unwanted trees and shrubs can 
be controlled or removed by site preparation or by 
spraying, cutting, or girdling. 

This soil has severe limitations for building sites 
because of wetness. An adequate drainage system in 
combination with storm sewers is needed to satisfactorily 
lower the water table. Dwellings should be constructed 
without basements. 

This soil has severe limitations for local roads and 
streets because of frost action. Drainage ditches along 
roads help to lower the water table and reduce the frost 
action potential. Strengthening of the base materia! with 
sand and gravel or resurfacing the base with more 
suitable material helps to support vehicular traffic. 

Limitations are severe for septic tank absorption fields 
because of wetness. The water table can be lowered by 
the use of an adequate drainage system. 

This soil is in capability subclass Ils and woodland 
suitability subclass 10. 


BaA—Blount silt loam, 0 to 3 percent slopes. This 
nearly level and gently sloping, deep, somewhat poorly 
drained soil is on glacial till plains in the uplands. Areas 
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are irregularly shaped. They range from 3 to 60 acres 
but are dominantly about 20 acres. 

In a typical profile, the surface layer is dark grayish 
brown silt loam about 11 inches thick. The subsoil is - 
about 27 inches thick. The upper part is yellowish brown 
and grayish brown, mottled, firm silty clay loam and 
mottled, yellowish brown, gray, and light brownish gray, 
firm silty clay loam. The substratum is light olive brown 
silty clay loam to a depth of 60 inches. іп places the 
combined surface layer and subsoil is more than 42 
inches thick. In some areas there is less clay in the 
upper part of the profile than is typical. 

Included with this soil in mapping are small areas of 
Pewamo soils in slight depressions and along 
drainageways and a few small, slightly elevated areas of 
Morley soils. The included soils make up about 10 to 12 
percent of the unit. 

This Blount soil has moderate available water capacity 
and slow or moderately slow permeability. The organic 
matter content of the surface layer is moderate. Surface 
runoff is slow to medium. The surface layer is generally 
strongly. acid unless limed. This soil has a seasonal high 
water table that is at a depth of 1 foot to 3 feet during 
winter and spring. The surface layer is friable and is 
easily tilled through a moderate range of moisture 
content. 

Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay and pasture, and 
other areas are used for trees. 

This soil is suited to corn, soybeans, and small grain. 
Wetness is the main limitation in use and management. 
Row crops can be grown most of the time. This soil 
should not be worked when wet because of puddling. 
Subsurface drainage, conservation tillage, and the use of 
crop residue and cover crops help to improve and 
maintain tilth and content of organic matter. 

This soil is well suited to grasses and legumes for hay 
or pasture if adequate drainage is provided. Deep rooted 
legumes such as alfalfa are not so well suited as shallow 
rooted legumes. If this soil is used for pasture, 
overgrazing and grazing when the soil is wet are the 
major concerns of management. Grazing when the soil is 
wet causes surface compaction and poor tilth. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and soil in good 
condition. 

This soil is suited to trees, but only a few areas are 
used for woodland. Seedling mortality and windthrow are 
Severe hazards. Replanting of some seedlings may be 
needed. Seedlings survive and grow fairly well if 
competing vegetation is controlled. Unwanted trees and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, or girdling. 

This soil has severe limitations for building sites 
because of wetness. An adequate drainage system in 
combination with storm sewers is needed to satisfactorily 
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lower the water table. Water moves slowly to drainage 
systems because of the slow or moderately slow 
permeability. Dwellings should be constructed without 
basements. 

This soil has severe limitations for local roads and 
streets because of frost action and low strength. Drainage 
ditches along roads help to lower the water table and 
reduce the frost action potential. Strengthening the base 
material with sand and gravel or replacing the base with 
more suitable material helps to support vehicular traffic. 

Limitations are severe for septic tank absorption fields 
because of wetness and the slow absorption of liquid 
waste. 

This soil is in capability subclass Ilw and woodland 
suitability subclass 3c. 


Br—Bourbon sandy loam. This nearly level, deep, 
somewhat poorly drained soil is on outwash plains. 
Areas are oblong or elongated. They range from 3 to 
1,000 acres but are dominantly about 35 acres. 

In a typical profile, the surface layer is very dark brown 
sandy loam about 9 inches thick. The subsurface layer is 
brown, mottled sandy loam about 3 inches thick. The 
Subsoil is about 53 inches thick. The upper part is brown, 
mottled, friable loam; the middie part is yellowish brown, 
mottled, friable loamy sand; and the lower part is 
stratified, pale brown, loose sand and yellowish brown 
and brown, loose shaly sand. The substratum is dark 
gray, stratified sand and loamy sand to a depth of 70 
inches. Small areas of soils have more clay in the upper 
part of the profile than is typical. Other areas have a 
thicker, dark surface layer. 

Included with this soil in mapping are small areas of 
Gilford, Hanna, Pinhook, and Tracy soils. The included 
soils make up about 12 to 15 percent of the unit. 

This Bourbon soil has moderate available water 
capacity and moderately rapid permeability. The organic 
matter content of the surface layer is high. Surface 
runoff is slow. The surface layer is strongly acid in 
unlimed areas. This soil has a seasonal high water table 
that is at a depth of 1 foot to 3 feet during winter and 
spring. The surface layer is friable and is easily tilled. 

Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay and pasture, and 
other areas are used for woodland. 

This soil is suited to corn, soybeans, and small grain. 
Wetness is the major limitation in use and management. 
Wind erosion is a hazard during dry periods. If adequate 
drainage is provided, a conservation cropping system 
that includes row crops most of the time can be used. 
Conservation tillage and the use of crop residue and 
cover crops help to improve and maintain tilth and 
content of organic matter and to control wind erosion. 

This soil is well suited to grasses and legumes for hay 
or pasture if adequate drainage is provided. Adequate 
drainage also helps to control wind erosion. Deep rooted 
legumes such as alfalfa are poorly suited to this soil 
because of the high water table. If this soil is used for 
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pasture, overgrazing and grazing when the soil is wet are 
the major concerns of management. Grazing when the 
Soil is wet causes surface compaction and poor tilth. 
Overgrazing reduces plant density and plant hardiness 
and contributes to wind erosion. Proper stocking rates, 
rotational grazing, timely deferment of grazing, and 
restricted use during wet and very dry periods help to 
keep the pasture and soil in good condition. 

This soil is suited to trees, but only a few areas are 
used for woodland. Plant competition is a moderate 
hazard. Seedlings survive and grow well if competing 
vegetation is controlled. Unwanted trees and shrubs can 
be controlled or removed by site preparation or by 
spraying, cutting, or girdling. 

This soil has severe limitations for building sites 
because of wetness. An adequate drainage system in 
combination with storm sewers is needed to satisfactorily 
lower the water table. Dwellings should be constructed 
without basements. 

This soil has severe limitations for local roads and 
streets because of the frost action potential. Drainage 
ditches along roads help to lower the water table and 
reduce the frost action potential. 

Limitations are severe for septic tank absorption fields 
because of wetness. Sanitary facilities should be 
connected to commercial sewers and treatment facilities. 
If facilities are not available, the water table can be 
lowered by the use of an adequate subsurface drainage 
system in combination with storm sewers. 

This soil is in capability subclass м and woodland 
suitability subclass 3o. 


BtA—Brems sand, 0 to 3 percent slopes. This 
nearly level and gently sloping, deep, moderately well 
drained soil is on acid, outwash sands. Areas are oblong 
or elongated and range from 3 to 40 acres. 

In a typical profile, the surface layer is very dark 
grayish brown sand about 12 inches thick. The subsoil is 
about 51 inches thick. The upper part is yellowish brown, 
very friable sand; the middle part is mottled, light 
yellowish brown and strong brown, loose sand; the lower 
part is dark brown and yellowish brown, mottled loamy 
sand and sand. The underlying material is gray and pale 
brown, mottled sand to a depth of 67 inches. In some 
areas the combined surface layer and subsoil is less 
than 35 inches thick. 

Included with this soil in mapping are small areas of 
Bourbon and Hanna soils. Also included are slightly 
higher lying areas of Tyner soils and small, slightly lower 
lying areas of Morocco soils. The included soils make up 
about 3 to 12 percent of the unit. 

This Brems soil has low available water capacity and 
rapid permeability. The organic matter content of the 
surface layer is low. Surface runoff is slow. The surface 
layer is generally strongly acid unless limed. This soil has 
a seasonal high water table at a depth of 2 to 3 feet 
during winter and spring. The surface layer is very friable 
and is in good tilth. 
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Some of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay and pasture, and 
other areas are used for woodland. Christmas trees are 
grown in some areas. 

This soil is suited to corn, soybeans, and small grain. 
Droughtiness and the hazard of wind erosion are the 
main limitations in use and management. Conservation 
tillage and the use of crop residue and cover crops help 
to improve and maintain tilth and content of organic 
matter. 

This soil is suited to deep rooted legumes and 
drought-tolerant grasses for hay or pasture. These crops 
help to control wind erosion. Shallow rooted legumes 
such as clover are poorly suited because of the low 
available water capacity. If this soil is used for pasture, 
overgrazing is the major concern of management. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, and timely 
deferment of grazing during dry periods help to keep the 
pasture and soil in good condition. 

This soil is suited to trees. Seedling mortality is a 
severe hazard, and replanting of some seedlings may be 
needed. Seedlings survive and grow fairly well if 
competing vegetation is controlled. Unwanted trees and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, or girdling. 

This soil has moderate limitations for dwellings without 
basements and severe limitations for dwellings with 
basements because of wetness. Dwellings should be 
constructed without basements. 

This soil has moderate limitations for local roads and 
Streets because of wetness. 

Limitations are severe for septic tank absorption fields 
because of wetness and the poor filtering qualities of the 
soil. The pollution of nearby shallow wells is a possibility. 

This soil is in capability subclass IVs and woodland 
suitability subclass 3s. 


ChB—Chelsea fine sand, 2 to 6 percent slopes. 
This gently sloping, deep, excessively drained soil is on 
sandy outwash plains and uplands. It is generally on 
convex summits, side slopes, and crests along the 
eastern side of the stream valley. Areas are oblong or 
elongated and range from 5 to 30 acres. 

In a typical profile the surface layer is brown fine sand 
about 10 inches thick. The subsurface layer is light 
yellowish brown fine sand 26 inches thick. The subsoil to 
a depth of 80 inches is light yellowish brown fine sand 
that has bands of dark yellowish brown, massive, loamy 
sand 1/4 inch to 1 1/2 inches thick. In places these 
bands are brown. in some soils the sand is coarser and 
the bands are absent, and in other soils the bands are 
more than 6 inches thick above a depth of 60 inches. 

Included with this soil in mapping are small areas of 
Tracy and Metea soils and small areas of Brems soils in 
slightly lower lying positions than Chelsea soil. Also 
included are areas of steeper soils and areas of nearly 
level soils. The included soils make up about 5 to 12 
percent of the unit. 
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This Chelsea soil has low available water capacity and 
rapid permeability. The organic matter content of the 
surface layer is low. Surface runoff is slow. The surface 
layer is generally medium acid to strongly acid unless 
limed. It is very friable and is easily tilled. 

Some of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay and pasture, and 
other areas are used for woodland. 

This soil is suited to corn, soybeans, and small grain. 
Droughtiness and a moderate hazard of wind erosion are 
major limitations in use and management. A 
conservation cropping system that includes row crops 
most of the time can be used. Conservation tillage and 
the use of crop residue and cover crops help to control 
wind erosion and to improve and maintain the tilth and 
content of organic matter of this soil. 

This soil is suited to deep rooted grasses and legumes 
for hay or pasture. Shallow rooted legumes such as 
clover are not so well suited because of the low . 
available water capacity. If this soil is used for pasture, 
overgrazing is the major concern of management. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, and timely 
deferment of grazing help to keep the pasture and soil in 
good condition. 

This soil is suited to trees. Seedling mortality is a 
moderate hazard, and replanting of some seedlings may 
be needed. Seedlings survive and grow well if competing 
vegetation is controlled. Unwanted trees and shrubs can 
be controlled or removed by site preparation or by 
spraying, cutting, or girdling. 

This soil has slight limitations for dwellings with and 
without basements. Some earth moving is required for 
construction. 

This soil has slight limitations for local roads and 
streets. 

Limitations are severe for septic tank absorption fields 
because of the poor filtering qualities of the soil. 
Pollution of ground water supplies is a possibility. 

This soil is in capability subclass IVs and woodland 
suitability subclass 3s. 


ChC—Chelsea fine sand, 6 to 12 percent slopes. 
This moderately sloping, deep, excessively drained soil is 
on sandy outwash plains and uplands. It is mostly on 
single, irregularly shaped ridges and knolls. Areas are 
generally elongated and range from 3 to 20 acres. 

In a typical profile, the surface layer is dark brown fine 
sand about 10 inches thick. The subsurface layer is dark 
yellowish brown and yellowish brown, loose fine sand 28 
inches thick. The underlying material to a depth of 80 
inches is yellowish brown, loose fine sand that has 
bands of dark brown sandy loam 1/2 inch to 1 1/2 
inches thick. These bands have a combined thickness of 
5 inches. In places the bands are dark yellowish brown 
or brown. in some areas the sand is coarser and the 
bands are absent, and in other areas the bands are 
more than 6 inches thick above a depth of 60 inches. In 
some areas the surface layer is yellowish brown. 
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Included with this soil in mapping are small areas of 
well drained Tracy and Metea soils. Also included are 
areas of soils that are steeper than Chelsea soil and 
areas of gently sloping soils. The included soils make up 
about 8 to 10 percent of the unit. 

This Chelsea soil has low available water capacity and 
rapid permeability. The organic matter content of the 
surface layer is low. Surface runoff is medium. The 
surface layer is generally medium acid to strongly acid 
unless limed. It is very friable and is easily tilled. 

Some of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay and pasture, and 
other areas are used for woodland. 

This soil is poorly suited to corn, soybeans, and small 
grain. Droughtiness and the hazard of erosion due to the 
moderate slopes are major limitations that effect use and 
management. Conservation tillage and the use of crop 
residue and cover crops help to control erosion and to 
improve and maintain the tilth and content of organic 
matter of this soil. 

This soil is suited to deep rooted grasses and legumes 
for hay or pasture. Shallow rooted legumes such as 
clover are not so well suited because of the low 
available water capacity. If this soil is used for pasture, 
overgrazing is the major concern of management. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, and timely 
deferment of grazing help to keep the pasture and soil in 
good condition. 

This soil is suited to trees. Seedling mortality is a 
moderate hazard, and replanting of some seedlings may 
be needed. Seedlings survive and grow well if competing 
vegetation is controlled. Unwanted trees and shrubs can 
be controlled or removed by site preparation or by 
spraying, cutting, or girdling. 

This soil has moderate limitations for dwellings with 
and without basements because of slope. Some earth 
moving is required for the construction of dwellings. 

This soil has moderate limitations for local roads and 
streets because of slope. Placing roads on the contour 
helps to overcome this limitation. 

Limitations are severe for septic tank absorption fields 
because of the poor filtering qualities of the soil. The 
number of lines can be reduced and then lengthened to 
obtain the desired size of field, or some lines can be 
placed at a greater depth than others so that all lines 
receive equal flow. Pollution of ground water supplies is 
a possibility. 

This soil is in capability subclass Vis and woodland 
suitability subclass 3s. 


De—Del Rey silt loam. This nearly level, deep, 
somewhat poorly drained soil is on lake plains. Areas are 
rounded or oblong. They range from 3 to 400 acres but 
are dominantly about 50 acres. 

In a typical profile, the surface layer is dark grayish 
brown silt loam about 8 inches thick. The subsoil is 
about 23 inches thick. The upper part is brown, mottled, 
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very firm silty clay loam; the middle part is grayish brown, 
mottled, very firm silty clay loam; and the lower part is 
olive gray and gray, mottled, firm silty clay loam. The 
substratum is light olive brown, mottled silty clay loam to 
a depth of 60 inches. In some places the surface layer is 
silty clay loam, and in other places the subhorizons are 
Stratified. 

Included with this soil in mapping are a few small 
areas of Milford soils in slight depressions and along 
narrow drainageways. The included soil makes up about 
8 percent of the unit. 

This Del Rey soil has moderate available water 
capacity and slow permeability. The organic matter 
content is moderate. Surface runoff is slow. The surface 
layer is slightly acid to neutral. This soil has a seasonal 
high water table that is at a depth of 1 foot to 3 feet 
during winter and spring. The surface layer is friable, but 
tillage is limited to periods when the water table is low. 

Much of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay or pasture, and a 
few areas are used for woodland. 

If this soil is adequately drained, it is well suited to 
com, soybeans, and small grain. Wetness is the main 
limitation that affects use and management. Excessive 
water can be removed by open ditches, subsurface 
drains, surface drains, or pumping; or by a combination of 
these practices. If drainage and proper management are 
provided, this soil is suited to intensive row cropping. 
The soil should not be worked when wet because of 
puddling. Conservation tillage and the use of crop 
residue and cover crops help to improve and maintain 
tilth and content of organic matter. 

This soil is well suited to grasses and legumes for hay 
or pasture if adequate drainage is provided. Deep rooted 
legumes such as alfalfa are not so well suited as shallow 
rooted legumes. Overgrazing or grazing when the soil is 
wet causes surface compaction and poor tilth. 
Overgrazing also reduces plant density and plant 
hardiness. Proper stocking rates, rotational grazing. 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and soil in good 
condition. 

This soil is suited to trees, but only a few areas are 
used for woodland. Seedling mortality and windthrow are 
severe hazards. Replanting of some seedlings may be 
needed to maintain density of stands. Seedlings survive 
and grow well if competing vegetation is controlled. 
Unwanted trees and shrubs can be controlled or 
removed by site preparation or by spraying, cutting, or 
girdling. 

This soil.has severe limitations for building sites 
because of wetness. An adequate drainage system in 
combination with storm sewers is needed to satisfactorily 
lower the water table. Water moves slowly to drainage 
systems because of slow permeability. Dwellings should 
be constructed without basements. 

This soil has severe limitations for local roads and 
streets because of frost action and low strength. 
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Drainage ditches along roads help to lower the water 
table and reduce the frost action potential. Strengthening 
the base material with sand and gravel or replacing the 
base with more suitable material helps to support 
vehicular traffic. 

Limitations are severe for sanitary facilities because of 
wetness and slow permeability. 

This soil is in capability subclass tlw and woodland 
suitability subclass 3c. . 


DoA—Door loam, 0 to 2 percent slopes. This nearly 
level, deep, well drained soil is on outwash plains. Areas 
are irregular in shape. They range from 3 to 50 acres but 
are dominantly about 25 acres. 

In a typical profile, the upper part of the surface layer 
is black loam about 8 inches thick and the lower part is 
very dark brown, friable loam about 5 inches thick. The 
subsurface layer is very dark grayish brown, friable loam 
about 4 inches thick. The subsoil extends to a depth of 
80 inches or more. The upper part is brown, friable loam 
or sandy clay loam; the middle part is yellowish brown, 
friable sandy loam and brown and grayish brown, friable, 


'shaly sandy clay loam; and the lower part is strong 


brown and dark brown, firm shaly loam. In some areas 
the depth to sandy material is less than 36 inches. In 
other areas there is more sand throughout the profile. 

Included with this soil in mapping are small areas of 
soils in small potholes which have a dark surface layer 
at least 24 inches thick and small areas of gently sloping 
soils around larger potholes. Also included are small 
areas of Tracy soils and small areas of Alida loam in 
narrow drainageways. The included soils make up about 
10 percent of the unit. 

This Door soil has high available water capacity and 
moderate permeability. The organic matter content of the 
surface layer is moderate. Surface runoff is slow to 
medium. The surface layer is generally very strongly acid 
unless limed. It is friable and is in good tilth. 

Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay and pasture, and a 
very few areas are used for woodland. 

This soil is well suited to corn, soybeans, and small 
grain. It is suited to intensive row cropping. Conservation 
tillage and the use of crop residue and cover crops help 
to improve and maintain tilth and content of organic 
matter. 

This soil is well suited to grasses and legumes for hay 
or pasture if it is adequately limed. If this soil is used for 
pasture, overgrazing and grazing when the soil is wet are 
the major concerns of management. Grazing when the 
Soil is wet causes surface compaction and poor tilth. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and soil in good 
condition. 

This soil is not rated for timber production because 
trees are not native to the mapped area. Where trees 
are planted, they are used for windbreaks. 
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This soil has moderate limitations for building sites 
because of the shrink-swell potential. Foundations and 
footings should be designed to prevent structural 
damage resulting from shrinking and swelling. 

This soil has moderate limitations for local roads and 
streets because of the frost action potential and 
shrinking and swelling of the soil. Strengthening the base 
material with sand and gravel or replacing the base with 
more suitable material helps to support vehicular traffic. 

Limitations are slight for septic tank absorption fields. 

This soil is in capability class I. It is not assigned to a 
woodland suitability subclass. 


Du—Dune land. This steep and very steep, deep, 
excessively drained map unit is on low sand dunes and 
beach ridges. These areas are elongated and continue in 
an almost unbroken line along the shore of Lake 
Michigan. 

Included in mapping are narrow bands of lake beach. 
Also included are small areas of stabilized sand dunes 
and areas on which dwellings have been built. 

This unit has poor potential for all uses because of the 
slopes and instability of the sand. Attempts have been 
made to stabilize some areas with beach grasses, but 
the low available water capacity and continuous shifting 
of the sands make it difficult for plants to grow. The 
sands move with the winds and shift continuously. The 
slopes and loose sand hinder the use of equipment. 

Dune land is not placed in a capability subclass. 


Ed—Edwards muck, drained. This nearly level, deep, 
very poorly drained soil is in depressional areas within 
the outwash plains, till plains, and moraines. It is 
frequently ponded with surface runoff from adjacent 
higher lying areas. Areas are irregular in shape and 
range from 3 to 40 acres. 

In a typical profile, the surface layer is black muck 
about 10 inches thick. The underlying organic material is 
12 inches thick. The upper part is black muck, and the 
lower part is dark reddish brown muck. The substratum 
is light gray and gray marl to a depth of 60 inches. In 
some small areas the muck is less than 16 inches thick, 
and in other areas the underlying material is mineral or 
sand. 

Included with this soil in mapping are small areas of 
Houghton muck and areas where the organic material is 
very strongly acid to medium acid. The included soils 
make up about 5 to 8 percent of the unit. 

This Edwards muck has very high available water 
capacity. Permeability is moderately slow to moderately 
rapid in the organic material and variable in the marl. 
The organic matter content of the surface layer is very 
high. Surface runoff is very slow. The surface layer is 
slightly acid to neutral. This soil has a seasonal high 
water table that is at the surface or ponded during a 
considerable part of the year. Nearly all areas of this soil 
have some kind of drainage system installed. The 
surface layer is neutral and friable and is in good tilth. 
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Most of the acreage of this soil is used for cultivated 
crops. 

This soil is suited to com, soybeans, and specialty 
crops if it is adequately drained. Wetness and the hazard 
of wind erosion are major limitations in use and 
management. Row crops can be grown most of the time. 
Soybeans are difficult to grow and harvest because of 
weeds. Conservation tillage and the use of crop residue 
and cover crops help to maintain content of organic 
matter and good tilth and reduce the hazard of wind 
erosion. 

This soil is suited to grasses for hay or pasture if 
adequate drainage is provided. If this soil is used for 
pasture, overgrazing is the major concem of 
management. Overgrazing reduces plant density and 
plant hardiness. Proper stocking rates, rotational grazing, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture in good condition. 

This soil is not suited to trees for the production of 
timber. The water table at or near the surface is the 
main limitation. Water-tolerant shrubs and trees grow in 
the undrained areas. 

This soil has severe limitations for building sites 
because of ponding and low strength. It is difficult to 
overcome the ponding that occurs after heavy rainfall. 
These areas are in the lowest part of the landscape and 
receive runoff from adjacent slopes. Pumping is needed 
for most drainage systems because adequate outlets are 
not available. Foundations and footings need to be 
placed on piling for stability of structures. 

This soil has severe limitations for local roads and 
Streets because of ponding, frost action, and low 
strength. The organic material should be removed and 
suitable base material used as fill to strengthen the 
base. Lowering the water table by the use of ditches and 
possibly by pumping the ditches helps to reduce the 
frost action potential. 

Limitations are severe for septic tank absorption fields 
because of ponding and stow or very slow permeability. 
The soil is generally not suitable for this use. 

This soil is in capability subclass IVw and woodland 
suitability subclass 4w. 


EIA—Elllott silt loam, 0 to З percent slopes. This 
nearly level and gently sloping, deep, somewhat poorly 
drained soil is on glacial till plains in the uplands. Areas 
are irregularly shaped. They range from 5 to 80 acres 
but are dominantly about 25 acres. 

In a typical profile, the surface layer is black silt loam 
about 10 inches thick. The subsurface layer is very dark 
grayish brown silt loam about 3 inches thick. The subsoil 
is about 23 inches. The upper part is yellowish brown, 
mottled, firm silty clay loam; and the lower part is 
mottled, light brownish gray and yellowish brown, firm 
silty clay loam. The substratum is yellowish brown, 
mottled silty clay loam to a depth of 60 inches. In places 
the combined surface layer and subsoil is more than 45 
inches thick. In other places the surface layer is lighter 
colored. 
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Included with this soil in mapping are small areas of 
Pewamo soils in slight depressions and along 
drainageways. Also included are a few small, slightly 
elevated areas of Markham soils. The included soils 
make up about 8 to 10 percent of the unit. 

This Elliot soil has high available water capacity and 
moderately slow permeability. The organic matter 
content of the surface layer is high. Surface runoff is 
medium. The surface layer is generally medium acid 
unless limed. This soil has a seasonal high water table 
that is at a depth of 1 foot to 3 feet during winter and 
spring. The surface layer is friable, but tillage is limited to 
periods when the water table is low. 

Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay or pasture. 

This soil is suited to corn, soybeans, and small grain. 
Wetness is the main limitation in use and management. 
If adequate drainage is provided, a cropping system that 
includes row crops most of the time can be used. This 
Soil should not be worked when wet because of 
puddling. Conservation tillage and the use of crop 
residue and cover crops help to improve and maintain 
the tilth and content of organic matter of this soil. 

This soil is well suited to grasses and legumes for hay 
or pasture if adequate drainage is provided. Deep rooted 
legumes such as alfalfa are not so well suited as shallow 
rooted legumes. If this soil is used for pasture, 
overgrazing and grazing when the soil is wet are the 
major concerns of management. Grazing when the soil is 
wet causes surface compaction and poor tilth. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and soil in good 
condition. 

This soil is not rated for the production of timber 
because trees are not native to the mapped area. If 
trees are planted, they are used as windbreaks. 

This soil has severe limitations for building sites 
because of wetness. An adequate drainage system in 
combination with storm sewers is needed to satisfactorily 
lower the water table. Water moves slowly to drainage 
systems because of the moderately slow permeability. 
Dwellings should be constructed without basements. 
This soil has severe limitations for local roads and 
Streets because of frost action and low strength. 
Drainage ditches along roads help to lower the water 
table and reduce the frost action potential. Strengthening 
the base material with sand and gravel or replacing the 
base with more suitable material helps to support 
vehicular traffic. Limitations are severe for septic tank 
absorption fields because of wetness and moderately 
slow permeability. 

This soil is in capability subclass Ilw. It is not assigned 
to a woodland suitability subclass. 


EsA—Elston loam, 0 to 3 percent slopes. This 
nearly level to gently sloping, deep, well drained soil is 
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on outwash plains. Areas are large and irregular in 
shape. They range from 5 to 150 acres but are 
dominantly about 100 acres. 

In a typical profile, the surface layer is 18 inches thick. 
The upper 14 inches is loam, and the lower 4 inches is 
very dark grayish brown loam. The subsoil is about 36 
inches thick. The upper part is brown, friable loam; the 
middle part is dark yellowish brown, friable loamy sand 
and brown, friable sandy clay loam; and the lower part is 
yellowish brown, friable sandy loam. The underlying 
material is brown sand to a depth of 60 inches. The 
solum is very strongly acid in some areas. 

Included with this soil in mapping are small areas of 
Bourbon and Tracy soils. The included soils make up 
about 8 percent of the unit. 

This Elston soil has moderate available water capacity 
and moderately rapid permeability. The organic matter 
content of the surface layer is high. Surface runoff is 
slow. The surface layer is generally medium acid to 
strongly acid unless limed. It is friable and is in good 
"ΠΠ. 

Most of the acreage οἵ this soil is used for cultivated 
crops. Some areas are used for hay and pasture. 

This soil is suited to corn, soybeans, and small grain. 
Droughtiness is the major limitation in use and 
management. Conservation tillage and the use of crop 
residue and cover crops help to maintain and improve 
the content of organic matter and maintain tilth. 

This soil is suited to grasses and legumes for hay or 
pasture. Deep rooted legumes and drought-tolerant 
grasses are best suited to this soil. if this soil is used for 
pasture, overgrazing is the major concern of 
management. Overgrazing reduces plant density and 
plant hardiness. Proper stocking rates, rotational grazing, 
and timely deferment of grazing during dry periods help 
to keep the pasture and soil in good condition. 

This soil is not rated for the production of timber 
because trees are not native to these soils. If trees are 
planted, they are used as windbreaks. 

This soil has slight limitations for building sites and for 
local roads and streets. Limitations are severe for septic 
tank absorption fields because of the poor filtering 
qualities of the soil. The pollution of nearby shallow wells 
is a possibility. 

This soil is in capability subclass Ils. It is not assigned 
to a woodland suitability subclass. 


Fh—Fluvaquents. These deep, nearly level, 


. Somewhat poorly drained soils are on bottom lands. 


There are generally short steep slopes between these 
Soils and the adjacent upland soils along Salt Creek. 
These soils are frequently flooded for short periods of 
time. Areas are irregular in shape. They range from 5 to 
100 acres but are dominantly about 25 acres. 

No one pedon is typical of Fluvaquents but in one of 
the more common the surface layer is dark gray or dark 
grayish brown loam, silt loam, sandy loam, or loamy 
sand. The underlying material has gray mottles and is 
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characterized by strata of brownish yellow, dark grayish 
brown, and grayish brown loam, sandy loam, loamy 
sand, sand, and sandy clay loam. 

Included with these soils in mapping are small areas of 
Adrian, Milford, Palms, Suman, and Whitaker soils. Also 
included are areas of sandy soils and areas of soils that 
do not have gray mottles in the upper 18 inches of the 
profile. The included soils make up as much as 20 
percent of this map unit. 

Fluvaquents have moderate available water capacity 
and permeability. The organic matter content of the 
surface layer is moderate. Surface runoff is slow. The 
surface layer ranges from medium acid to neutral. These 
soils have a seasonal high water table that is at a depth 
of 1 foot to 3 feet during winter and spring. The surface 
layer is friable and is easily tilled. 

Most of the acreage of these soils is in forest or 
pasture. Some areas are used for com, soybeans, and 
small grain. Other areas are used for hay and pasture. 

Fluvaquents are poorly suited to corn, soybeans, and 
small grain. Wetness and the hazard of flooding are 
limitations in use and management. If these soils are 
adequately drained and protected from flooding, a 
conservation cropping system that includes row crops 
most of the time can be used. Conservation tillage and 
the use of crop residue and cover crops help to improve 
and maintain the tilth and content of organic matter of 
these soils. 

These soils are suited to grasses and legumes for hay 
or pasture. If the soils are adequately drained and 
protected from flooding, yields can be greatly increased. 
If the soils are used for pasture, overgrazing and grazing 
when they are wet are the major concerns of 
management. Grazing when the soils are wet causes 
surface compaction and poor tilth. Overgrazing reduces 
plant density and plant hardiness. Proper stocking rates, 
rotational grazing, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and soils in good condition. 

Fluvaquents are suited to trees, and many areas are 
used for woodland. The use of equipment is restricted 
because of the seasonal high water table and flooding. 
Plant competition is a hazard, but seedlings survive and 
grow well if competing vegetation is controlled. 
Unwanted trees and shrubs can be controlled or 
removed by site preparation or by spraying, cutting, or 
girdling. Harvesting of timber and replanting of seedlings 
are commonly restricted to drier seasons of the year. 

These soils have severe limitations for building sites 
because of flooding and wetness. They are not suitable 
for building sites. The flooding conditions are difficult to 
overcome because the flooding is caused by rising water 
from streams. 

Fluvaquents have severe limitations for local roads 
and streets because of flooding and the frost action 
potential. Drainage ditches along roads help to lower the 
water table, remove flood waters, and reduce the frost 
action potential. 
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Limitations are severe for septic tank absorption fields 
because of flooding and wetness. These soils are not 
suitable for septic tank absorption fields. 

These soils are not assigned to a capability subclass 
or woodland suitability subclass. 


Gf—Gilford sandy loam. This nearly level, deep, very 
poorly drained soil is on broad, glacial outwash plains. It 
is frequently ponded with surface runoff from adjacent 
higher lying areas. Areas are large and irregular in 
shape. They range from 15 to 680 acres but are 
dominantly about 200 acres. 

In a typical profile, the surface layer is very dark brown 
sandy loam about 12 inches thick. The subsurface layer 
is very dark gray sandy loam about 7 inches thick. The 
subsoil is about 18 inches thick. The upper part is dark 
gray, mottled, friable sandy loam and the lower part is 
dark grayish brown, mottled, very friable loamy sand. 
The underlying material is pale brown and yellowish 
brown sand to a depth of 49 inches and gray sand to a 
depth of 60 inches. In some areas the surface layer is 
sandy clay loam more than 10 inches thick, and in other 
areas the surface layer is mucky fine sandy loam. Some 
areas are strongly acid, and other areas have high 
concentrations of iron concretions. 

included with this soil in mapping are small areas of 
Pinhook soils and small, slightly elevated areas of 
Bourbon soils. The included soils make up about 5 to 12 
percent of the unit. 

This Gilford soil has moderate available water 
capacity. Permeability is moderately rapid in the subsoil 
and rapid in the substratum. The organic matter content 
of the surface layer is moderate. Surface runoff from 
cultivated areas is very slow, or it is ponded. The surface 
layer in most cultivated areas is slightly acid to neutral. 
This soil has a seasonal high water table that is above or 
within 1 foot of the surface during a significant part of 
the year. The surface layer is friable and is in good tilth. 

Most of the acreage of this soil is used for cultivated 
crops. A few areas are used for pasture and woodland. 

Most areas have been drained with subsurface drains 
and open ditches. Wetness is the major limitation in use 
and management. The adequately drained areas of this 
soil are well suited to corn, soybeans, and small grain. 
This soil is suited to intensive row cropping. 
Conservation tillage and the use of crop residue and 
cover crops help to improve and maintain the tilth and 
content of organic matter of the soil. 

This soil is suited to grasses and legumes for hay or 
pasture. Drainage is needed to obtain high yields of 
forage or pasture crops. Deep rooted legumes such as 
alfalfa are poorly suited because of the high water table. 
If the soil is used for pasture, overgrazing and grazing 
when the soil is wet are the major concerns of 
management. Grazing when the soil is wet causes 
surface compaction and poor tilth. Overgrazing reduces 
plant density and plant hardiness. Proper stocking rates, 
rotational grazing, timely deferment of grazing, and 
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restricted use during wet periods help to keep the 
pasture and soil in good condition. 

This soil is poorly suited to trees. Only a few areas are 
used for woodland. The use of equipment is severely 
restricted. The hazards of plant competition, seedling 
mortality, and windthrow are severe. Harvesting of trees 
is generally delayed to extremely dry seasons or to 
periods when the ground is frozen. Water-tolerant 
species should be favored in stands. Seedlings survive 
and grow well if competing vegetation is controlled. 
Unwanted trees and shrubs can be controlled or 
removed by site preparation or by spraying, cutting, or 
girdling. z; 

This soil has severe limitations for building sites 
because of ponding. Draining of areas is difficult 
because the soil is often in the lowest lying part of the - 
landscape. Pumping is needed because suitable outlets 
for drainage systems such as storm sewers are 
commonly not available. 

This soil has severe limitations for local roads and 
streets because of ponding and frost action. Drainage 
ditches along roads help to lower the water table and 
reduce the frost action potential. 

Limitations are severe for septic tank absorption fields 
because of ponding and the poor filtering qualities of the 
soil. Seepage of effluent into ground water supplies can 
cause pollution. 

This soil is in capability subclass Ilw and woodland 
suitability subclass 4w. 


HaA—Hanna sandy loam, 0 to 3 percent slopes. 
This nearly level to gently sloping, deep, moderately well 
drained soil is on outwash plains. Areas are irregular in 
shape. They range from 5 to 120 acres but are 
dominantly about 50 acres. 

In a typical profile, the surface layer is dark grayish 
brown sandy loam about 8 inches thick. The subsurface 
layer is yellowish brown, friable loam about 4 inches 
thick. The subsoil is about 42 inches thick. The upper 
part is yellowish brown, friable sandy clay loam and 
sandy loam; the middle part is mottled, yellowish brown, 
light gray, light brownish gray, and strong brown sandy 
loam; and the lower part is light gray and light brownish 
gray, friable loamy sand. The substratum is pale brown, 
mottled sand to a depth of 60 inches. The subsoil is 
sandy loam and loamy sand in some areas. 

Included with this soil in mapping are small areas of 
Bourbon soils, areas of Gilford soils in lower lying 
positions, and areas of Tracy soils that are slightly 
elevated. The included soils make up about 12 percent 
of the unit. 

This Hanna soil has moderate available water 
capacity. Permeability is moderate in the surface layer 
and subsoil and rapid in the underlying material. The 
organic matter content of the surface layer is moderate. 
Surface runoff is slow. The surface layer is generally 
strongly acid in unlimed areas. This soil has a seasonal 
high water table that is at a depth of 3 to 6 feet during 
spring. The surface layer is friable and is easily tilled. 
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Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay and pasture, and 
other areas are used for woodland. 

This soil is suited to corn, soybeans, and small grain. 
The moderate available water capacity and acidity of the 
soil are the major limitations in use and management. A 
conservation cropping system that includes row crops 
most of the time can be used. Conservation tillage and 
the use of crop residue and cover crops help to maintain 
and improve the content of organic matter and tiith of 
the soil. 

This soil is suited to grasses and legumes for hay or 
pasture if it is adequately limed. If the soil is used for 
pasture, overgrazing and grazing when the soil is wet are 
major concerns of management. Grazing when the soil is 
wet causes surface compaction and poor tilth. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and soil in good 
condition. 

This soil is suited to trees. Plant competition is a 
moderate hazard. Seedlings survive and grow well if 
competing vegetation is controlled. Unwanted trees and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, or girdling. 

This soil has slight limitations for dwellings without 
basements. It has moderate limitations for houses with 
basements because of wetness. 

This soil has severe limitations for local roads and 
streets because of frost action. Drainage ditches along 
roads help to lower the water table and reduce the frost 
action potential. 

Limitations are severe for septic tank absorption fields 
because of wetness and the poor filtering qualities of the 
soil. The water table can be lowered by the use of an 
adequate subsurface drainage system in combination 
with storm sewers. 

This soil is in capability class | and woodland suitability 
subclass 10. 


HkA—Haskins loam, 0 to 2 percent slopes. This 
nearly level, deep, somewhat poorly drained soil is on 
beach ridges, terraces, and plains near lake plains or 
minor glacial lakes. Areas are irreguiar in shape. They 
range from 5 to 80 acres but are dominantly about 25 
acres. 

In a typical profile, the surface layer is dark grayish 
brown loam about 9 inches thick. The subsurface layer is 
grayish brown, mottled loam about 9 inches thick. The 
subsoil is about 30 inches thick. The upper part is dark 
yellowish brown, mottled, friable sandy clay loam; the 
middle part is dark brown, mottled, firm clay loam; and 
the lower part is brown, mottled, firm silty clay. The 
underlying material is gray, mottled silty clay to a depth 
of 55 inches and brown, mottled silty clay loam to a 
depth of 60 inches. In some areas the lower part of the 
subsoil is sandy clay loam. In other areas the upper part 
of the profile has more clay. 
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Included with this soil in mapping are small, slightly 
higher lying areas of Riddles and Rawson soils. Also 
included are small depressional areas of Pewamo soils. 
The included soils make up about 4 to 10 percent of the 
unit. 

This Haskins soil has high available water capacity. 
Permeability is moderate in the upper part of the subsoil 
and slow or very slow in the lower part of the subsoil 
and in the underlying material. The organic matter 
content of the surface layer is moderate. Surface runoff 
is slow. The surface layer is medium acid to strongly acid 
unless limed. This soil has a seasonal high water table 
that is at a depth of 1 foot to 2.5 feet during winter and 
spring. The surface layer is friable and is easily tilled. 

Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay or pasture, and 
other areas are used for woodland. 

This soil is suited to corn, soybeans, and small grain. 
Wetness is the major limitation in use and management. 
if adequate drainage is provided, continuous row 
cropping can be used. Conservation tillage and the use 
of crop residue and cover crops help to improve and 
maintain the tilth and content of organic matter of this 
Soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. Drainage is needed to obtain high yields of 
forage or pasture crops. Deep rooted legumes such as 
alfalfa are not so well suited as shallow rooted legumes. 
If this soil is used for pasture, overgrazing and grazing 
when the soil is wet are the major concerns of 
management. Grazing when the soil is wet causes 
surface compaction and poor tilth. Overgrazing reduces 
plant density and plant hardiness. Proper stocking rates, 
rotational grazing, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and soil in good condition. 

This soil is suited to trees, but only a few areas are 
used for woodland. Plant competition is a moderate 
hazard. Seasonal wetness can cause a slight delay in 
harvesting or planting. Water-tolerant species should be 
favored in stands. Seedlings survive and grow well if 
competing vegetation is controlled. Unwanted trees and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, and girdling. 

This soil has severe limitations for building sites 
because of wetness and the shrink-swell potential. An 
adequate drainage system in combination with storm 
sewers is needed to satisfactorily lower the water table. 
Water moves slowly to drainage systems because of 
slow or very slow permeability. Dwellings should be 
constructed without basements, and foundations and 
footings should be designed to prevent structural 
damage caused by the shrinking and swelling of the soil. 

This soil has severe limitations for local roads and 
streets because of frost action. Drainage ditches along 
roads help to lower the water table and reduce the frost 
action potential. Strengthening the base material with 
sand and gravel or replacing the base with more suitable 
material helps to support vehicular traffic. 
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Limitations are severe for septic tank absorption fields 
because of wetness and slow or very slow permeability. 

This soil is in capability subclass llw and woodland 
suitability subclass 20. 


Hm—Houghton muck, ponded. This deep, nearly 
level and depressional, very poorly drained soil is in very 
low lying areas on lake plains, outwash plains, till plains, 
and moraines. It formed in a marshland of aquatic and 
semi-aquatic vegetation such as cattails, rushes, sedges, 
water lilies, pondweeds, duckweeds, spatterdock, and 
water-tolerant trees and shrubs. These areas are 
generally covered with shallow water for most of the 
year and in some years they are covered with water all 
year. Areas are generally small. They range from 3 to 
160 acres but are dominantly about 15 acres. 

In a typical profile, the surface layer is black muck 
about 3 inches thick. The underlying muck to a depth of 
60 inches is dark brown in the upper part and very dark 
grayish brown in the lower part. 

Included with this soil in mapping are small areas of 
Adrian, Edwards, and Palms soils. Also included are 
small areas where mineral material from higher lying 
surrounding soils has washed over the muck and smail 
areas of soils that are ponded. The included soils make 
up 10 to 15 percent of the map unit. А 

Most areas of this Houghton muck soil are used as 
wildlife habitat. They have good potential as wetland 
wildlife habitat and poor potential for all other uses. This 
wetland soil has the potential to produce more than 150 
species of animals. It serves as a nursery for numerous 


. aquatic animals. Areas adjacent to streams are spawning 


places for northern pike. Many ducks, geese, and other 
birds are dependent upon these protected wetlands for 
nesting and feeding places. These areas have important 
economic value. Trapping, fishing, and hunting are 
profitable enterprises. In places there are fees for 
hunting, fishing, and trapping privileges. Timber is 
Produced in some areas. 

Most areas of this soil serve as ground water 
recharge. They are valuable as natural flood control 
mechanisms and aid in water purification by trapping, 
filtering, and storing sediment and other pollutants and 
by recycling nutrients. These areas are fragile, and any 
alteration can cause lasting changes which seriously 
alter their natural function. š 

This soil has poor potential for building site 
development and sanitary facilities because of ponding 
and moderately slow permeability. The ponding condition 
is extremely difficult to overcome because the areas are 
in the lowest lying part of the landscape and receive 
water from adjacent slopes. Pumping is needed for most 
drainage systems because adequate outlets are not 
available. 

This soil is in capability subclass Villw. It is not 
assigned to a woodland suitability subclass. 


Ho—Houghton muck, drained. This nearly level or 
depressional, deep, very poorly drained soil is in bogs 
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within lake plains, outwash plains, till plains, and 
moraines. It is frequently ponded with surface runoff from 
adjacent higher lying areas. Areas are generally rounded 
or elongated. They range from 5 to 80 acres but are 
dominantly about 30 acres. 

In a typical profile, the surface layer is black muck 
about 9 inches thick. The underlying organic material to 
a depth of 60 inches is dark reddish brown muck in the 
upper part, black muck in the middle part, and very dark 
gray muck in the lower part. Thin layers of coprogenous 
earth occur in some areas. 

Included with this soil in mapping are small areas of 
Adrian, Edwards, Palms, and Wallkill soils. The included 
soils make up about 8 to 12 percent of the unit. 

This Houghton muck soil has very high available water 
capacity and moderately slow to moderately rapid 
permeability. The organic matter content of the surface 
layer is very high. Surface runoff is very slow or ponded. 
The surface layer is slightly acid to medium acid. This 
soil has a seasonal high water table that is above or 
near the surface for part of the year. All areas of this soil 
have some kind of drainage system installed. The 
surface layer is friable and is in good tilth. 

Most of the acreage of this soil is used for row crops 
and specialty crops. Some areas are used for pasture. 

This soil is suited to corn, soybeans, and specialty 
crops. Wetness and the hazard of wind erosion are the 
major limitations in use and management. Row crops 
can be grown most of the time on adequately drained 
areas. Soybeans are difficult to grow and harvest 
because of weeds. Conservation tillage and the use of 
crop residue and cover crops help to reduce the hazard 
of wind erosion. 

This soil is suited to grasses for hay or pasture. 
Drainage is needed for high yields of forage or pasture 
crops. If this soil is used for pasture , overgrazing is the 
major concern of management. Overgrazing reduces 
plant density and plant hardiness. Proper stocking rates, 
rotational grazing, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture in good condition. 

This soil is generally unsuitable for trees for the 
production of timber. The water table at or near the 
surface is the main limitation. Restricted use of 
equipment and the severe hazards of seedling mortality 
and windthrow are management concerns that are 
extremely difficult to overcome. 

This soil has severe limitations for building sites 
because of ponding and low strength of material. It is 
difficult to overcome the ponding conditions that occur 
after heavy rainfall. The areas are in the lowest part of 
the landscape and receive runoff from adjacent slopes. 
Pumping is needed for most drainage systems because 
adequate outlets are not available. Foundations and 
footings should be placed on piling for stability of 
structures. 

This soit has severe limitations for local roads and 
streets because of ponding, frost action, and low 
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strength of material. The organic material should be 
removed and suitable base material used as fill to 
strengthen the base. Lowering the water table by the use 
of ditches and possibly by pumping the ditches and 
elevating the roadbed help to reduce the frost action 
potential. 

This soil is not suitable for septic tank absorption 
fields. It has severe limitations because of ponding and 
moderately slow permeability. 

This soil is in capability subclass lllw and woodland 
suitability subclass 4w. 


LyA—Lydick loam, 0 to 2 percent. This nearly level, 
deep, weil drained soil is on outwash plains. Areas are 
large and irregular in shape. They range from 5 to 300 
acres but are dominantly 100 acres. 

In a typical profile, the surface layer is very dark 
grayish brown loam about 9 inches thick. The subsoil is 
about 46 inches thick. The upper part is dark brown, 
friable loam; the middle part is dark brown and dark 
yellowish brown, firm clay loam and strong brown and 
dark brown, firm clay loam; and the lower part is 
yellowish brown and dark yellowish brown, stratified 
sandy clay loam, sandy loam, and sand. The underlying 
material is pale brown sand to a depth of 60 inches. In 
some areas the surface layer is silt loam, and in other 
areas the subsoil is loam. In places small depressional 
areas that have a dark surface layer more than 24 
inches thick occur. Other small areas have slopes of 
more than 2 percent. 

Included with this soil in mapping are small areas of 
Door, Elston, and Tracy soils. The included soils make 
up about 12 percent of the unit. 

This Lydick soil has high available water capacity and 
moderate permeability. The organic matter content of the 
surface layer is high. Surface runoff is slow. The surface 
layer is strongly acid unless timed. It is friable and is in 
good tilth. 

Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay or pasture, and a 
very few areas are used for woodland. 

This soil is well suited to corn, soybeans, and small 
grain. It is suitable for intensive row cropping. Acidity of 
the soil is the main limitation in use and management. 
Conservation tillage and the use of crop residue and 
cover crops help to improve and maintain tilth and 
organic matter content. 

This soil is well suited to grasses and legumes for hay 
or pasture if it is adequately limed. If this soil is used for 
pasture, overgrazing and grazing when the soil is wet are 
the major concerns of management. Grazing when the 
soil is wet causes surface compaction and poor tilth. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and soil in good 
condition. 
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This soil is not rated for the production of timber 
because trees are not native to the mapped area. Where 
trees are planted, they are used as windbreaks. 

This soil has moderate limitations for building sites 
because of the shrink-swell potential. Footings and 
foundations should be designed to prevent structural 
damage due to shrinking and swelling of the soil. 

This soil has severe limitations for local roads and 
streets because of low strength of material. 
Strengthening the base material with sand and gravel or 
replacing the base with more suitable material helps to 
support vehicular traffic. 

Limitations are severe for septic tank absorption fields 
because of the poor filtering qualities of the soil. 
Poilution of nearby shallow wells by effluent is a 
possibility. 

This soil is in capability class 1. It is not assigned to a 
woodland suitability subclass. 


LyB—Lydick loam, 2 to 6 percent slopes. This 
gently sloping, deep, well drained soil is on outwash 
plains. Areas are generally elongated. They range from 3 
to 75 acres but are dominantly about 20 acres. 

In a typical profile, the surface layer is very dark 
grayish brown loam about 8 inches thick. The subsoil is 
about 36 inches thick. The upper part is brown, friable 
loam; the middle part is dark brown and dark yellowish 
brown, firm clay loam and strong brown and dark brown, 
firm clay loam; and the lower part is yellowish brown and 
dark yellowish brown, stratified sandy clay loam, sandy 
loam, and sand. The underlying materíal is pale brown 
sand to a depth of 60 inches. In some areas the surface 
layer is silt loam, and in other areas the subsoil is loam. 
In places, small depressional areas have a dark surface 
layer more than 24 inches thick. Other small areas have 
Slopes of more than 6 percent. Some small areas are 
nearly level. 

Included with this soil in mapping are small areas of 
Door, Elston, and Tracy soils. The included soils make 
up about 12 percent of the unit. 

This Lydick soil has high available water capacity and 
moderate permeability. The organic matter content of the 
surface layer is high. Surface runoff is medium. The 
surface layer is strongly acid unless limed. It is friable 
and is in good tilth. 

Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay or pasture, and a 
very few areas are used for woodland. 

This soil is well suited to corn, soybeans, and small 
grain. The hazard of erosion is the main limitation in use 
and management. Control of erosion is needed if 
cultivated crops are grown. Conservation tillage and the 
use of crop residue and cover crops help to improve and 
maintain tiith and organic matter content. 

This soil is well suited to grasses and legumes for hay 
or pasture if it is adequately limed. If the soil is used for 
pasture, overgrazing and grazing when the soil is wet are 
the main concerns of management. Grazing when the 
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soil is wet causes surface compaction and poor tilth. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and soil in good 
condition. 

This soil is not rated for the production of timber 
because trees are not native to the mapped area. Where 
trees are planted, they are used as windbreaks. 

This soil has moderate limitations for building sites 
because of the shrink-swell potential. Foundations and 
footings should be designed to prevent structural 
damage caused by low strength and the shrinking and 
swelling. Retaining as much existing vegetative cover as 
possible during construction helps to reduce erosion. If 
the vegetation is removed, erosion can be reduced by 
stockpiling the topsoil, replacing it as a final layer, and 
then reseeding the area to desirable grasses as quickly 
as possible. 

This soil has severe limitations for local roads and 
Streets because of low strength. Strengthening the base 
material with sand and gravel or replacing the base with 
more suitable material helps to support vehicular traffic. 

Limitations are severe for septic tank absorption fields 
because of the poor filtering qualities of the soil. 
Pollution of nearby shallow wells by effluent is a 
possibility. 

This soil is in capability subclass lle. It is not assigned 
to a woodland suitability subclass. 


McA—Markham silt loam, 0 to 2 percent slopes. 
This nearly level, deep, moderately weil drained and well 
drained soil is on uplands. Areas are broad and irregular 
in shape. They range from 5 to 400 acres but are 
dominantly about 100 acres. 

In a typical profile, the surface layer is very dark brown 
silt loam about 9 inches thick. The subsoil is about 34 
inches thick. The upper part is dark brown, friable silt 
loam; the middle part is dark yellowish brown, firm silty 
clay loam; and the lower part is yellowish brown, firm 
and very firm silty clay loam. The underlying material is 
yellowish brown silty clay loam to a depth of 60 inches. 
In some areas the dark surface layer is thicker, and in 
other areas the soil is leached to a greater depth. Small 
areas that have a loamy surface layer and small areas 
that are underlain with sandy material also occur. A few 
small areas have slopes of more than 2 percent. 

Included with this soil in mapping are small areas of 
nearly level Elliott soil. The included soil makes up about 
8 percent of the unit. 

This Markham soil has high available water capacity 
and moderately slow or slow permeability. The organic 
matter content of the surface layer is moderate. Surface 
runoff is medium. The surface layer is medium acid to 
neutral. This soil has a seasonal high water table that is 
at a depth of 3 to 6 feet during winter and spring. The 
Surface layer is friable and can be tilled through a fairly 
wide range of moisture content. 
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Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay or pasture, and 
other areas are used for woodland. 

This soil is suited to corn, soybeans, and small grain. 
A conservation cropping system that includes row crops 
most of the time can be used. Conservation tillage and 
the use of crop residue and cover crops help to maintain 
and improve the content of organic matter and tilth of 
this soil. 

This soil is suited to grasses and legumes for hay or 
pasture. If the soil is used for pasture, overgrazing and 
grazing when the soil is wet are the major concerns of 
management. Grazing when the soil is wet causes 
surface compaction and poor tilth. Overgrazing reduces 
plant density and plant hardiness. Proper stocking rates, 
rotational grazing, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and soil in good condition. 

This soil is suited to trees. Plant competition is the 
main hazard. Seedlings survive and grow well if 
competing vegetation is controlled. Unwanted trees and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, or girdling. 

This soil has moderate limitations for building sites 
because of the shrink-swell potential. It has moderate 
limitations for dwellings with basements because of 
wetness and shrink-swell. Footings and foundations 
should be designed to prevent structural damage caused 
by the shrinking and swelling of the soil. If dwellings are 
to be constructed with basements, foundation drains 
should be installed. 

This soil has severe limitations for local roads and 
streets because of the frost action potential and low 
strength. Drainage ditches along roads help to lower the 
water table and reduce the frost action. Strengthening 
the base material with sand and gravel or replacing the 
base with more suitable material helps to support 
vehicular traffic. 

Limitations are severe for septic tank absorption fields 
because of the slow or moderately slow permeability and 
wetness. Where sanitary facilities are not available, the 
absorption field can be enlarged to overcome the slow 
permeability of the soil if the water table has been 
lowered by a drainage system. 

This soil is in capability subclass {lw and woodland 
suitability subclass 20. 


McB—Markham silt loam, 2 to 6 percent slopes. 
This gently sloping, deep, moderately well drained and 
well drained soil is on uplands. Areas are irregular in 
shape. They range from 3 to 100 acres but are 
dominantly about 25 acres. 

In a typical profile, the surface layer is black silt loam 
about 8 inches thick. The subsurface layer is dark 
grayish brown, friable silt loam about 2 inches thick. The 
subsoil is about 21 inches thick. The upper part is 
yellowish brown, firm silty clay loam; the middle part is 
brown, mottled, firm silty clay loam; and the lower part is 
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yellowish brown, mottled, firm silty clay loam. The 
underlying material is brown, mottled silty clay loam to a 
depth of 60 inches. In some areas most of the dark 
surface layer has been removed by erosion and the 
remaining soil has been mixed with material from the 
subsoil in plowing. In these areas the surface layer is 
lighter in color. 

Included with this soil in mapping are small areas of 
nearly level Elliott soils. The included soils make up 
about 6 to 8 percent of the unit. 

This Markham soil has high available water capacity 
and moderately slow or slow permeability. The organic 
matter content of the surface layer is moderate. Surface 
runoff is medium. The surface layer is medium acid to 
neutral. This soil has a seasonal high water table that is 
at a depth of 3 to 6 feet during winter and spring. The 
surface layer is friable and can be tilled through a fairly 
wide range of moisture content. 

Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay or pasture, and 
other areas are used for woodland. 

This soil is suited to corn, soybeans, and small grain. 
The hazard of erosion is the major limitation in use and 
management. A conservation cropping system that 
includes row crops most of the time can be used. 
Conservation tillage and the use of crop residue and 
cover crops help to improve and maintain the content of 
organic matter and tilth of this soil and reduce the 
hazard of erosion. 

This soil is suited to grasses and legumes for hay or 
pasture. If this soil is used for pasture, overgrazing and 
grazing when the soil is wet are the major concerns of 
management. Grazing when the soil is wet causes 
surface compaction and poor tilth. Overgrazing reduces 
plant density and plant hardiness. Proper stocking rates, 
rotational grazing, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and soil in good condition. 

This soil is suited to trees. Plant competition is a 
hazard. Seedlings survive and grow well if competing 
vegetation is controlled. Unwanted trees and shrubs can 
be controlled or removed by site preparation or by 
spraying, cutting, or girdling. 

This soil has moderate limitations for dwellings without 
basements because of the shrink-swell potential and 
moderate limitations for dwellings with basements 
because of wetness and the potential for shrink-swell. 
Footings and foundations should be designed to prevent 
structural damage caused by the shrinking and swelling 
of the soil. If dwellings are to be constructed with 
basements, foundation drains should be installed. 
Retaining as much existing vegetative cover as possible 
during construction helps to reduce soil erosion. If the 
vegetation has been removed, erosion can be reduced 
by stockpiling the topsoil, replacing it as a final layer, and 
then reseeding the area to desirable grasses as quickly 
as possible. 

This soil has severe limitations for local roads and 
streets because of the frost action potential and low 


Porter County, Indiana 


strength. Drainage ditches along roads to lower the 
water table help to reduce the frost action. Strengthening 
the base material with sand and gravel or replacing the 
base with more suitable material helps to support 
vehicular traffic. 

Limitations are severe for septic tank absorption fields 
because of the moderately slow permeability and 
wetness. Where sanitary facilities are not available, 
enlarging the absorption field can overcome the reduced 
permeability of the soil if the water table has been 
lowered. by a drainage system. 

This soil is in capability subclass lle and woodland 
Suitability subclass 20. 


MfA—Martinsville loam, 0 to 2 percent slopes. This 
nearly level, deep, well drained soil is on terraces, lake 
plains, and outwash plains. Areas are irregular in shape. 
They range from 10 to 150 acres but are dominantly 
about 40 acres. 

In a typical profile, the surface layer is dark grayish 
brown loam about 10 inches thick. The subsurface layer 
is brown, friable loam about 2 inches thick. The subsoil 
is about 34 inches thick. The upper part is dark yellowish 
brown, firm silty clay loam; the middle part is yellowish 
brown, firm clay loam; and the lower part is yellowish 
brown, friable loam. The underlying material is yellowish 
brown and light yellowish brown sandy loam to a depth 
of 60 inches. 

Included with this soil in mapping are small areas of 
Hanna, Rawson, and Whitaker soils. Also included are 
small areas of soils that have slopes of more than 2 
percent and soils on short steep slopes next to stream 
bottoms. The included soils make up about 8 to 10 
percent of the unit. 

This Martinsville soil has high available water capacity 
and moderate permeability. The organic matter content 
of the surface layer is moderate. Surface runoff is slow. 
The surface layer is medium acid to strongly acid unless 
limed. It is friable and can be easily tilled through a fairly 
wide range in moisture content. 

Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay or pasture, and 
other areas are used for trees. 

This soil is well suited to corn, soybeans, and small 
grain. Conservation tillage and the use of crop residue 
and cover crops help to improve and maintain the tilth 
and content of organic matter of this soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. If this soil is used for pasture, overgrazing or 
grazing when the soil is wet are the main concerns of 
management. Grazing when the soil is wet causes 
surface compaction and poor tilth. Overgrazing reduces 
plant density and plant hardiness. Proper stocking rates, 
rotational grazing, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and soil in good condition. 

This soil is well suited to trees. Plant competition is a 
moderate hazard. Seedlings survive and grow well if 
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competing vegetation is controlled. Unwanted trees and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, or girdling. 

This soil has moderate limitations for building sites 
because of the shrink-swell potential. Foundations and 
footings should be designed to prevent structural 
damage caused by the shrinking and swelling.. 

This soil has moderate limitations for local roads and 
Streets because of low strength and the frost action 
potential. Strengthening the base material with sand and 
gravel helps to overcome the low strength of the 
material. 

Limitations are slight for septic tank absorption fields. 

This soil is in capability class | and woodland suitability 
subclass 10. 


MfB— Martinsville loam, 2 to 6 percent slopes. This 
gently sloping, deep, well drained soil is on terraces, lake 
plains, and outwash plains. Areas are irregular in shape. 
They range from 5 to 50 acres but are dominantly about 
25 acres, 

In a typical profile, the surface layer is very dark 
grayish brown loam about 6 inches thick. The subsoil is 
about 31 inches thick. The upper part is yellowish brown, 
friable loam; the middle part is yellowish brown, very 
friable loamy sand; and the lower part is brownish 
yellow, loose sand. The underlying material is yellowish 
brown, stratified sandy loam and sand to a depth of 60 
inches. In places the surface layer is dark brown. 

Included with this soil in mapping are smali areas of 
Rawson, Riddles, and Whitaker soils. Also included are 
small areas of soils that have slopes of more than 6 
percent, small areas of nearly level soils, and areas that 
have short steep slopes and are next to stream bottoms. 
The included soils make up about 12 to 15 percent of 
the unit. 

This Martinsville soil has high available water capacity 
and moderate permeability. The organic matter content 
of the surface layer is moderate. Surface runoff is 
medium. The surface layer is medium acid to strongly 
acid unless limed. The surface layer is friable and can be 
easily tilled through a fairly wide range in moisture 
content. 

Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay or pasture, and 
other areas are used for trees. 

This soil is well suited to com, soybeans, and small 
grain. Conservation practices are needed to control 
erosion and surface runoff if cultivated crops are grown. 
Crop rotation, conservation tillage, terraces, diversions, 
contour farming, grassed waterways, or grade 
stabilization structures help to prevent excessive soil 
loss. Any conservation practice should fit the size of the 
delineation in which it is to be used. The use of crop 
residue and cover crops heips to improve and maintain 
the tilth and content of organic matter of the soil and to 
control erosion. 

This soil is well suited to grasses and legumes for hay 
or pasture. If the soil is used for pasture, overgrazing 
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and grazing when the soil is wet are the main concerns 
of management. Grazing when the soil is wet causes 
surface compaction and poor tilth. Overgrazing reduces 
plant density and plant hardiness. Proper stocking rates, 
rotational grazing, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and soil in good condition. 

This soil is well suited to trees. Seedlings survive and 
grow well if competing vegetation is controlled. 
Unwanted trees and shrubs can be controlled or 
removed by site preparation or by spraying, cutting, or 
girdling. 

This soil has moderate limitations for dwellings 
because of the shrink-swell potential. Foundations and 
footings should be designed to prevent structural 
damage caused by the shrinking and swelling. Retaining 
as much existing vegetative cover as possible during 
construction helps to reduce soil erosion. If the 
vegetation is removed, erosion can be reduced by 
stockpiling the topsoil, replacing it as a final layer, and 
then reseeding the area to desirable grasses as quickly 
as possible. 

This soil has moderate limitations for local roads and 
streets because of low strength and the frost action 
potential. Strengthening the base material with sand and 
gravel helps to overcome the low strength of the 
material. 

Limitations are slight for septic tank absorption fields. 

This soil is in capability subclass lle and woodland 
suitability subclass 10. 


Mm—Maumee loamy sand. This nearly level, deep, 
very poorly drained soil is on outwash plains and lake 
plains. It is frequently ponded by surface runoff from 
adjacent higher lying areas. Areas are irregular in shape. 
They range from 5 to 300 acres but are dominantly 
about 135 acres. 

In a typical profile the surface layer is 23 inches thick. 
The upper part is black loamy sand to a depth of about 
10 inches, and the lower part is very dark gray, very 
friable loamy sand to a depth of about 23 inches. The 
subsoil is 15 inches thick. The upper part is grayish 
brown, mottled loamy sand, and the lower part is dark 
grayish brown, mottled sand. The underlying material is 
light brownish gray, mottled sand to a depth of 60 
inches. In some small areas the subhorizons have more 
clay and silt. In other places, brownish areas occur that 
have higher concentrations of iron. These concentrations 
do not affect tillage operations or crop yield. 

Included with this soil in mapping are small areas of 
Morocco and Newton soils. The included soils make up 
about 8 to 12 percent of the unit. 

This Maumee soil has low available water capacity and 
rapid permeability. The organic matter content of the 
surface layer is moderate. Surface runoff is very slow or 
ponded. The surface layer is generally slightly acid to 
neutral. This soil has a seasonal high water table that is 
above the surface or within 1 foot of the surface during a 
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significant part of the year. Artificial drainage is needed 
for crop production. Nearly all areas of this soil have 
some kind of drainage system installed. The surface 
layer is friable and is in good tilth. 

Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for small grain. 

This soil is suited to corn, soybeans, and small grain. 
Wetness is the major limitation in use and management. 
If areas are drained, the soil can become droughty. A 
Suitable drainage system is difficult to establish because 
adequate outlets generally are not available. If a suitable 
controlled drainage system is established, a cropping 
system that includes row crops most of the time can be 
used. If the drainage system is inadequate, small grain is 
difficult to grow because the high water table is at or 
near the surface during the growing season. 
Conservation tillage and the use of crop residue and 
cover crops help to maintain the content of organic 
matter and good tilth. 

This soil is suited to grasses and legumes for hay or 
pasture because most areas are drained. Deep rooted 
legumes such as alfalfa are not so well suited because 
of the high water table. Overgrazing and grazing when 
the soil is wet are the major concerns of management if 
this soil is used for pasture. Grazing when the soil is wet 
causes surface compaction and poor tilth. Overgrazing 
réduces plant density and plant hardiness. Proper 
stocking rates, rotational grazing, timely deferment of 
grazing, and restricted use during wet periods help to 
keep the pasture and soil in good condition. 

This soil is poorly suited to trees and only a few areas 
are used for woodland. The use of equipment is severely 
restricted. Harvesting and logging operations are delayed 
to drier seasons or to periods when the ground is frozen. 
The hazard of windthrow is severe because the water 
table is at or near the surface for long periods. Seedlings 
survive and grow well if competing vegetation is 
controlled. Unwanted trees and shrubs can be controlled 
or removed by site preparation or by spraying, cutting, or 
girdling. 

This soil has severe limitations for building sites 
because of ponding. Drainage is difficult because most 
areas of this soil are in the lowest lying part of the 
landscape. Pumping is needed because suitable outlets 
for drainage systems are commonly not available. 
Dwellings should be constructed without basements. 

This soil has severe limitations for local roads and 
Streets because of ponding. Drainage ditches along 
roads help to lower the water table and reduce the frost 
action potential. Elevating the road above the flooding 
level is commonly needed. 

Limitations for septic tank absorption fields are severe 
because of ponding and the poor filtering qualities of the 
soil. Sanitary facilities should be connected to 
commercial sewers and treatment facilities. If facilities 
are not available, the water table can be lowered by the 
use of an adequate subsurface drainage system in 
combination with storm sewers. Pollution of nearby 
shallow wells is a possibility. 
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This soil is in capability subclass lllw and woodland 
suitability subclass 4w. 


Mn—Maumee loamy sand, ponded. This nearly level, 
deep, very poorly drained soil is on lake plains. It is 
ponded with surface runoff from adjacent higher lying 
areas for long periods. Areas are irregular in shape. They 
range from 40 to 300 acres but are dominantly about 
100 acres. 

In a typical profile, about 6 inches of water generally 
overlies the mineral material. The upper part of the 
mineral material is black loamy sand, the middle part is 
very dark gray loamy sand, and the lower part is grayish 
brown and pale brown sand and coarse sand. In some 
areas the surface is not covered with water, and in other 
areas the subhorizons have more clay. 

included with this soil in mapping are small areas of 
Adrian soils. The included soils make up about 6 to 8 
percent of the unit. 

This Maumee soil has low available water capacity and 
rapid permeability. The organic matter content of the 
upper part of the mineral material is high. The surface 
layer is generally slightly acid to neutral. This soil has a 
seasonal high water table that is about 6 inches above 
the surface during a significant part of the year. Artificial 
drainage is needed for crop production. The mineral 
surface layer is friable. 

This soil is used mostly as wildlife habitat. It has good 
potential for use by wetland wildlife and poor potential 
for all other uses. 

Most areas of this soil receive overflow from 
surrounding areas and from some of the adjoining low 
lying muck areas. 

This soil is unsuitable for building sites and sanitary 
facilities because of ponding. Ponding is extremely 


difficult to overcome because the areas are in the lowest 


lying part of the landscape and they receive water from 
all adjacent slopes. Pumping is needed for most 
drainage systems because adequate outlets are not 
available. 

This soil is in capability subclass Vw and woodland 
suitability subclass 4w. 


MoB—Metea loamy fine sand, 1 to 6 percent 
slopes. This nearly level, deep, well drained soil is on 
the moraine and till plain. Areas are irregular or oblong in 
shape and range from 5 to 30 acres. 

In a typical profile, the surface layer is dark brown 
loamy fine sand about 10 inches thick. The subsoil is 
about 55 inches thick. The upper part is yellowish brown, 
very friable loamy fine sand and sand; the middle part is 
dark brown, friable sand and dark brown, friable sandy 
clay loam; and the lower part is yellowish brown, firm 
clay loam. The underlying material is yellowish brown 
loam to a depth of 75 inches. In some areas the 
underlying material is clay loam, and in other areas 
Slopes are less than 1 percent. In some small areas of 
this soil, slopes are more than 6 percent. 
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Included with this soil in mapping are small areas of 
Morley, Riddles, and Tracy soils. The included areas 
make up about 12 to 15 percent of the unit. 

This Metea soil has moderate available water capacity. 
Permeability is very rapid in the upper layers of sand and 
moderate in the underlying material. The organic matter 
content of the surface layer is moderate. Surface runoff 
is slow. The surface layer is medium acid unless limed. It 
is friable and is in good tilth. 

Some of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay and pasture, and 
other areas are used for woodland. 

This soil is suited to corn, soybeans, and small grain. 
The moderate available water capacity is the major 
limitation in use and management. This soil is droughty 
during dry seasons. Wind erosion is a slight hazard. A 
conservation cropping system that includes row crops 
most of the time can be used. Conservation tillage and 
the use of crop residue and cover crops help to improve 
and maintain the tilth and content of organic matter of 
this soil. 

This soil is suited to grasses and legumes for hay or 
pasture. If the soil is used for pasture, overgrazing and 
grazing when the soil is wet are the main concerns of 
management. Grazing when the soil is wet causes 
surface compaction and poor tilth. Overgrazing reduces 
plant density and plant hardiness. Proper stocking rates, 
rotational grazing, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and soil in good condition. 

This soil is suited to trees. Replanting of some 
seedlings may be needed because of the moderate 
hazard of seedling mortality. Unwanted trees and shrubs 
can be controlled or removed by site preparation or by 
spraying, cutting, or girdling. 

This soil has slight limitations for dwellings. It has 
moderate limitations for local roads and streets because 
of frost action. Strengthening the base material with 
sand and gravel helps to overcome the frost action 
potential. 

Limitations are moderate for septic tank absorption 
fields because of the moderate permeability of the 
underlying material. Enlarging the size of the absorption 
field helps to overcome the reduced permeability. 

This soil is in capability subclass Ille and woodland 
suitability subclass 2s. 


Mp—Mlltord silty clay loam. This nearly level, deep, 
poorly drained soil is on glacial lakebeds. Areas are 
broad and irregular in shape. They range from 10 to 300 
acres but are dominantly about 50 acres. 

In a typical profile, the surface soil is black silty clay 
loam about 12 inches thick. The subsoil is about 42 
inches thick. The upper part is dark gray, mottled, very 
firm silty clay loam; the middle part is olive gray, mottled, 
very firm silty clay loam; and the lower part is gray, 
mottled, firm silty clay loam. The substratum is gray, 
mottled silty clay to a depth of 60 inches. In some 
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places the surface soil is silt loam, and in other areas 
the underlying material is sand. 

Included with this soil in mapping are a few small, 
slightly higher lying areas of Del Rey and Haskins soils. 
The included soils make up about 10 percent of the unit. 

This Milford soil has high available water capacity and 
slow permeability. The organic matter content of the 
surface layer is high. Surface runoff is slow or ponded. 
The surface layer is medium acid unless limed. This soil 
has a seasonal high water table that is above the 
surface or within 2 feet of the surface during spring. Brief 
flooding sometimes occurs. The surface layer becomes 
cloddy and hard to work if the soil is tilled when wet. 

Some of the acreage of this soil is drained and used 
for cultivated crops. Some areas are used for hay or 
pasture, and other areas are used for woodland. 

This soil is suited to corn, soybeans, and small grain. 
Wetness is the major limitation in use and management. 
A conservation cropping system that includes row crops 
most of the time can be used. Conservation tillage and 
the use of crop residue and cover crops help to improve 
and maintain the tilth and content of organic matter of 
this soil. 

Some areas of this soil can be used for grasses and 
legumes for hay or pasture without drainage, but 
drainage is generally beneficial. Deep rooted legumes 
such as alfalfa are not so well suited as shallow rooted 
legumes. If this soil is used for pasture, overgrazing and 
grazing when the soil is wet are the main concerns of 
management. Grazing when the soil is wet causes 
surface compaction and poor tilth. Proper stocking rates, 
rotational grazing, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and soil in good condition. 

This soil is suited to trees, but few trees are grown 
commercially. Seasonal wetness can cause a delay in 
harvesting or planting. Water-tolerant species should be 
favored in stands. Seedlings survive and grow well if 
competing vegetation is controlled. Unwanted trees and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, or girdling. 

This soil has severe limitations for building sites 
because of ponding. An adequate drainage system in 
combination with storm sewers is needed to satisfactorily 
lower the water table. Water moves slowly to drainage 
systems because of moderately slow permeability. 
Dwellings should be constructed without basements. 

This soil has severe limitations for local roads and 
streets because of frost action, ponding, and low 
strength. Drainage ditches along roads help to lower the 
water table and reduce the frost action potential. 
Strengthening the base material with sand and gravel 
reduces the shrinking and swelling of the soil and 
increases the strength of the material. 

Limitations are severe for septic tank absorption fields 
because of ponding and moderately slow permeability. 
The soil is not suitable for septic tank absorption fields. 

This soil is in capability subclass llw. It is not assigned 
to a woodland suitability subclass. 
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MrB2—Morley silt loam, 2 to 6 percent slopes, 
eroded. This gently sloping, deep, moderately well 
drained and well drained soil is on uplands. Areas are 
irregular in shape. They range from 3 to 100 acres but 
are dominantly about 25 acres. 

In a typical profile, the surface layer is dark grayish 
brown silt loam about 8 inches thick. The subsoil is 
about 34 inches thick. The upper part is yellowish brown, 
firm silty clay loam, and the lower part is yellowish 
brown, very firm silty clay loam. The substratum is 
yellowish brown silty clay loam to a depth of 60 inches. 
In some places the combined surface layer and subsoil 
is more than 48 inches thick, and in other severely 
eroded areas most of the surface layer has been lost. In 
some small areas, slopes are less than 2 percent. In 
other small areas, slopes are more than 6 percent. 

Included with this soil in mapping are small areas of 
Blount, Rawson, and Riddles soils. The included soils 
make up about 12 to 15 percent of the unit. 

This Morley soil has high available water capacity and 
moderately slow permeability. The organic matter 
content of the surface layer is moderate. Surface runoff 
is medium. The surface layer is medium acid to neutral. 
This soil has a seasonal high water table that is at à 
depth of 3 to 6 feet. The surface layer is friable but 
becomes cloddy and hard to work if it is tilled when wet. 

Some of the acreage of this soil is used for cultivated 
crops. Some areas are used for pasture, and other areas 
are used for woodland. 

This soil is well suited to corn, soybeans, and small 
grain. Conservation practices are needed to control 
erosion and surface runoff if cultivated crops are grown. 
Crop rotation, conservation tillage, terraces, diversions, 
contour farming, and grassed waterways or grade 
stabilization structures help to prevent excessive soil 
loss. The use of crop residue and cover crops also helps 
to control erosion as well as improve and maintain the 
tilth and content of organic matter of this soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. These crops are effective in controlling wind 
and water erosion. If this soil is used for pasture, 
overgrazing and grazing when the soil is wet are the 
main concerns of management. Grazing when the soil is 
wet causes surface compaction, excessive runoff, and 
poor tilth. Overgrazing reduces plant density and plant 
hardiness. Proper stocking rates, rotational grazing, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and soil in good 
condition. 

This soil is suited to trees. Plant competition is the 
main hazard. Seedlings survive and grow well if 
competing vegetation is controlled. Unwanted trees and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, or girdling. 

This soil has moderate limitations for dwellings without 
basements because of the shrink-swell potential and 
moderate limitations for dwellings with basements 
because of wetness and the potential for shrink-swell. 
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Footings and foundations should be designed to prevent 
structural damage caused by the shrinking and swelling 
of the soil. If dwellings are constructed with basements, 
foundation drains should be installed. Retaining as much 
existing vegetative cover as possible during construction 
helps to reduce soil erosion. If the vegetation is 
removed, erosion can be reduced by stockpiling the 
topsoil, replacing it as a final layer, and then reseeding 
the area to desirable grasses as quickly as possible. 

This soil has severe limitations for local roads and 
streets because of low strength. Strengthening the base 
material with sand and gravel or replacing the base with 
more suitable material helps to support vehicular traffic. 

Limitations are severe for septic tank absorption fields 
because of the moderately slow permeability and 
wetness. Where commercial sewers are not available, 
increasing the size of the absorption field helps to 
overcome the reduced permeability of the subsoil. 
Wetness can be reduced by installing an adequate 
drainage system. 

This soil is in capability subclass Ile and woodland 
suitability subclass 20. 


MrC2— Morley silt loam, 6 to 12 percent slopes, 
eroded. This moderately sloping, deep, moderately well 
drained and well drained soil is on uplands. Areas are 
irregular in shape and range from 3 to 50 acres. 

In a typical profile, the surface layer is dark yellowish 
brown silt loam about 6 inches thick. The subsoil is 


about 28 inches thick. The upper part is yellowish brown, 


firm silty clay loam, and the lower part is brown, mottled, 
firm silty clay loam. The substratum is yellowish brown, 
mottled, very firm silty clay loam to a depth of 60 inches. 
In some areas the combined surface layer and subsoil is 
more than 48 inches thick. In some small areas slopes 
are less than 6 percent. In other small areas, slopes are 
more than 12 percent. In some small, severely eroded 
areas, most of the surface layer has been lost and 
material from the subsoil mixed with the remaining 
surface layer material. 

Included with this soil in mapping are small areas of 
Rawson and Riddles soils. The included soils make up 8 
to 10 percent of the unit. 

This Morley soil has high available water capacity and 
moderately slow permeability. The organic matter 
content of the surface layer is moderate. Surface runoff 
is medium. The surface layer is medium acid to neutral. 
This soil has a seasonal high water table that is at a 
depth of 3 to 6 feet. The surface layer is friable, but it 
becomes cloddy and hard to work if tilled when wet. 

Some of the acreage of this soil is used for small 
grain, corn, or soybeans. Some areas are used for 
pasture, and other areas are used for woodland. 

This soil is poorly suited to cultivated crops. Erosion is 
a severe hazard if corn and soybeans are grown. Small 
grain can be rotated with meadow or pasture crops. 
Conservation practices are needed to contro! erosion 
and surface runoff if cultivated crops are grown. Crop 
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rotation, conservation tillage, terraces, diversions, 
contour farming, and grassed waterways or grade 
stabilization structures help to prevent excessive soil 
loss. The use of crop residue and cover crops helps to 
control erosion and improve and maintain the tilth and 
content of organic matter of this soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. These crops are effective in controlling wind 
and water erosion. If this soil is used for pasture, 
overgrazing and grazing when the soil is wet are the 
main concerns of management. Grazing when the soil is 
wet causes surface compaction, excessive runoff, and 
poor tilth. Overgrazing reduces plant density and plant 
hardiness. Proper stocking rates, rotational grazing, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and soil in good 
condition. 

This soil is suited to trees. Plant competition is a 
hazard, but seedlings survive and grow well if competing 
vegetation is controlled. Unwanted trees and shrubs can 
be controlled or removed by site preparation or by 
spraying, cutting, or girdling. 

This soil has moderate limitations for dwellings with 
and without basements because of slope and the shrink- 
Swell potential. Wetness is a moderate limitation for 
dwellings with basements. Footings and foundations 
should be designed to prevent structural damage caused 
by low strength and by the shrinking and swelling of the 
Soil. If dwellings are to be constructed with basements, 
foundation drains need to be installed. Unless dwellings 
are designed to fit the slope, extensive earth moving is 
required to level the area sufficiently for construction. 
Developing lots at random and retaining as much of the 
vegetative cover as possible in other areas helps to 
reduce erosion. Other ways to reduce erosion are to 
construct housing on the contour so that roads will be 
placed on the contour and to build diversions between 
lots to intercept runoff. if the vegetation is removed, 
erosion can be reduced by stockpiling the topsoil, 
replacing it as the final layer, and then reseeding the 
area to desirable grasses as quickly as possible. 

This soil has severe limitations for local roads and 
Streets because of low strength. Strengthening the base 
material with sand and gravel or replacing the base with 
more suitable material helps to support vehicular traffic. 

Limitations are severe for septic tank absorption fields 
because of moderately slow permeability and wetness. 
Where commercial sewers are not available, increasing 
the size of the absorption field can overcome the 
reduced permeability of the soil. Wetness can be 
reduced by installing an adequate drainage system. The 
slopes may present problems in design of the absorption 
field. The number of lines can be reduced and then 
lengthened to obtain the desired size of field; or some 
lines can be placed at a greater depth than others so 
that all lines receive equal flow. 

This soil is in capability subclass Ше and woodtand 
suitability subclass 20. 
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MrD2—Morley silt loam, 12 to 18 percent slopes, 
eroded. This strongly sloping, deep, moderately well 
drained and weil drained soil is on uplands. Areas are 
irregular in shape and range from 3 to 30 acres. 

In a typical profile, the surface layer is dark grayish 
brown silt loam about 6 inches thick. The subsoil is 
yellowish brown, firm silty clay Ιοᾶπι about 20 inches 
thick. The substratum is yellowish brown, mottled silty 
clay loam to a depth of 60 inches. In some areas the 
combined surface layer and subsoil is more than 48 
inches thick. In some small areas, slopes are less than 
12 percent. In other small areas, slopes are more than 
18 percent. Some small areas of soils are severely 
eroded. The included soils make up about 8 percent of 
the unit. 

Included with this soil in mapping are small areas of 
Rawson and Riddles soils. The included soils make up 
about 8 percent of the unit. 

This Morley soil has high available water capacity and 
moderately slow permeability. The organic matter 
content of the surface layer is moderate. Surface runoff 
is rapid. The surface layer is medium acid to neutral. 
This soil has a seasonal high water table that is at a 
depth of 3 to 6 feet. The surface layer is friable, but it 
becomes cloddy and hard to work if tilled when wet. 

Most of the acreage of this soil is used for pasture. 

This soil is poorly suited to cultivated crops. Erosion is 
severe if the soil is tilled. Surface runoff caused by the 
heavy texture and slow permeability of the soil hinders 
the growth of crops. Crops can be produced fairly easily, 
however, if this hazard is overcome. If this soil is planted 
to crops, crop rotation, conservation tillage, terraces, 
diversions, contour farming, and grassed waterways or 
grade stabilization structures are needed to help prevent 
excessive soil loss. The use of crop residue and cover 
crops helps to improve and maintain the tilth and content 
of organic matter of this soil and to control erosion. 

This soil is suited to grasses and legumes for hay or 
pasture. These crops help to control wind and water 
erosion and to reduce the velocity of surface runoff. If 
this soil is used for pasture, overgrazing and grazing 
when the soil is wet are the main concerns of 
management. Grazing when the soil is wet causes 
surface compaction, excessive runoff, and poor tilth. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotation grazing, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture and soil in good condition. 

This soil is suited to trees. The use of equipment is 
moderately restricted because of slope. Special 
equipment is required for planting and harvesting. 
Seedling mortality, erosion, and plant competition are 
moderate hazards. However, seedlings survive and grow 
well if competing vegetation and erosion are controlled. 
Unwanted trees and shrubs can be controlled or 
removed by site preparation or by spraying, cutting, or 
girdling. 

This soil has severe limitations for building sites 
because of slope. Unless dwellings are designed to fit 
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the slope, extensive earthmoving is required. Footings 
and foundations should be designed to prevent structural 
damage caused by the shrinking and swelling of the soil. 
Developing lots at random and retaining as much 
vegetative cover as possible in other areas helps to 
reduce erosion. Other ways to reduce erosion are to 
construct housing on the contour so that roads will be 
placed on the contour and to build diversions between 
lots to intercept runoff. If the vegetation is removed, 
erosion can be reduced by stockpiling the topsoil, 
replacing it as the final layer, and then reseeding the 
area to desirable grasses as quickly as possible. 

This soil has severe limitations for local roads and 
streets because of slope and low strength. Extensive 
road cuts can be needed. Strengthening the base 
material with sand and gravel or replacing the base with 
more suitable material helps to support heavier loads. 

Limitations are severe for septic tank absorption fields 
because of wetness, slope, and moderately slow 
permeability. If commercial sewers are not available, an 
alternate site should be selected. Machinery cannot be 
used on some of these slopes to install absorption fields. 
If the soil is used for filter fields, the size of the field 
needs to be increased to overcome the reduced 
permeability of the subsoil. Some lines can be placed at 
à greater depth than others to obtain equal flow to the 
lines; or only one or two lines can be used and extended 
for a greater distance to obtain the desired size of field. 

This soil is in capability subclass IVe and woodland 
Suitability subclass 2r. 


MrE—Morley silt loam, 18 to 30 percent slopes. 
This moderately steep and steep, deep, moderately well 
drained and well drained soil is on uplands. Areas are 
generally long and narrow and range from 3 to 15 acres. 

In a typical profile, the surface layer is dark grayish 
brown silt loam about 6 inches thick. The subsoil is 
about 28 inches thick. The upper part is yellowish brown, 
firm silty clay loam; the middle part is dark yellowish 
brown and yellowish brown, firm silty clay loam and 
yellowish brown, mottled, firm silty clay loam; and the 
lower part is yellowish brown, firm silty clay loam. The 
substratum is pale brown, mottled silty clay loam to a 
depth of 60 inches. In some areas the combined surface 
layer and subsoil is more than 48 inches thick. In some 
small areas, slopes are less than 18 percent. In other 
small areas, slopes are more than 30 percent. In places, 
small areas of this soil are severely eroded. 

Included with this soil in mapping are small areas of 
Riddles soils. The included soils make up about 8 
percent of the unit. 

This Morley soil has high available water capacity and 
moderately slow permeability. The organic matter 
content of the surface layer is moderate. Surface runoff 
is rapid to very rapid. The surface layer is medium acid 
to neutral. This soil has a water table that is at a depth 
of 3 to 6 feet. The surface layer is friable. 


Porter County, Indiana 


Most of the acreage of this soil is used for woodland. 
The soil is generally not suitable for cultivated crops 
because of slope. 

This soil is suited to grasses and legumes for hay or 
pasture. Crops need to be carefully seeded to control or 
prevent erosion until the plants are established. The 
steeper parts of the slopes should be used for pasture 
because hay production is difficult in the steeper areas. 
If this soil is used for pasture, overgrazing and grazing 
when the soil is wet are the major concerns of 
management. Grazing when the soil is wet causes 
surface compaction, excessive runoff, and poor tilth. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and soil in good 
condition. 

This soil is suited to trees. The use of equipment is 
moderately restricted because of slope. Special 
equipment is required for planting and harvesting trees. 
Seedling mortality, erosion, and plant competition are 
moderate hazards. Replanting of some seedlings may be 
needed. Seedlings have a better rate of survival and 
become established more quickly if competing 
vegetation and erosion are controlled. Unwanted trees 
and shrubs can be controlled or removed by site 
preparation or by spraying, cutting, or girdling. 

This soil has severe limitations for building sites 
because of slope. Extensive earthmoving is required to 
prepare suitable sites for dwellings. The design of the 
dwelling should be compatible with the slope. Footings 
and foundations should be designed to prevent structural 
damage caused by shrinking and swelling of the soil and 
to support buildings constructed on the slope. 

This soil has severe limitations for local roads and 
Streets because of slope and low strength. Extensive 
earth moving is required to prepare for roadways. Roads 
should be constructed on the contour to reduce 
excessive erosion. Strengthening the base material with 
sand and gravel or replacing the base with more suitable 
material helps to support vehicular traffic. 

Limitations are severe for septic tank absorption fields 
because of wetness, slope, and moderately slow 
permeability. The soil is generally not suitable for septic 
tank absorption fields. 

This soil is in capability subclass Vle and woodland 
suitablility subclass 2r. 


MsC3—Morley silty clay loam, 6 to 12 percent 
slopes, severely eroded. This moderately sloping, 
deep, moderately well drained and well drained soil is on 
uplands. Areas are irregular in shape and range from 3 
to 40 acres. 

In a typical profile, the surface layer is dark yellowish 
brown silty clay loam about 6 inches thick. The subsoil is 
about 22 inches thick. The upper part is yellowish brown, 
firm silty clay loam, and the lower part is yellowish 
brown, mottled, firm silty clay loam. The underlying 
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material is pale brown, mottled silty clay loam. In most 
places the surface layer has been mixed with the 
subsoil. In a few areas the surface layer is silt loam, and 
in a few places it is clay loam. Some small areas of soil 
are gently sloping, and some areas are strongly sloping. 

Included with this soil in mapping are a few areas of 
Riddles soil. The included soil makes up about 7 percent 
of the unit. 

This Morley soil has high available water capacity and 
moderately slow permeability. The organic matter 
content of the surface layer is low. Surface runoff is 
rapid. The surface layer is slightly acid or neutral. This 
soil has a seasonal high water table that is at a depth of 
3 to 6 feet. The surface layer is friable, but tillage needs 
to be delayed until the soil is dry enough to prevent 
puddling. 

Some of the acreage of this soil is farmed. Mostly 
small grain is grown. Some areas are used for pasture, 
and other areas are used for woodland. 

This soil is poorly suited to. cultivated crops. Erosion is 
a severe hazard if corn and soybeans are grown. Small 
grain can be rotated with meadow or pasture crops. 
Conservation practices are needed to control erosion 
and surface runoff if cultivated crops are grown. Crop 
rotation, minimum tillage, terraces, diversions, contour 
farming, and grassed waterways or grade stabilization 
Structures help to prevent excessive soil loss. The use of 
crop residue and cover crops helps to improve and 
maintain the tilth and content of organic matter of this 
soil and to control erosion. 

This soil is well suited to grasses and legumes for hay 
or pasture. These crops are effective in controlling wind 
and water erosion. If this soil is used for pasture, 
overgrazing and grazing when the soil is wet are the 
main concerns of management. Grazing when the soil is 
wet causes surface compaction, excessive runoff, and 
poor tilth. Overgrazing reduces plant density and plant 
hardiness. Proper stocking rates, rotational grazing, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and soil in good 
condition. 

This soil is suited to trees. Seedlings survive and grow 
well if competing vegetation and erosion are controlled. 
Unwanted trees and shrubs can be controlled or 
removed by site preparation or by spraying, cutting, or 
girdling. 

This soil has moderate limitations for dwellings with 
and without basements because of slope and the shrink- 
swell potential. In addition, wetness is a moderate 
limitation for dwellings with basements. Footings and 
foundations should be designed to prevent structural 
damage caused by shrinking and swelling. If dwellings 
are constructed with basements, foundation drains 
should be installed. Unless dwellings are designed to fit 
the slope, extensive earthmoving is required to level the 
area sufficiently for construction. Developing lots at 
random and retaining as much vegetative cover as 
possible in other areas help to reduce erosion. Other 


36 


ways to reduce erosion are to construct housing on the 
contour so that roads will be placed on the contour and 
to build diversions between lots to intercept runoff. If the 
vegetation is removed, erosion can be reduced by 
hauling in topsoil, placing it as the final layer, and then 
reseeding the area to desirable grasses as quickly as 
possible. 

This soil has severe limitations for local roads and 
streets because of low strength. Strengthening the base 
material with sand and gravel or replacing the base with 
more suitable material helps to support vehicular traffic. 

Limitations are severe for septic tank absorption fields 
because of slow permeability and wetness. If sanitary 
facilities are not available, increasing the size of the 
absorption field can overcome the moderately slow 
permeability of the soil. Wetness can be reduced by 
installing an adequate drainage system. The slope may 
present problems in the design of the absorption field. 
The number of lines can be reduced and then 
lengthened to obtain the desired size of field; or some 
lines can be placed at a greater depth than others so 
that all lines receive equal flow. 

This soil is in capability subclass IVe and woodland 
suitability subclass 20. 


Mx—Morocco loamy sand. This nearly level, deep, 
somewhat poorly drained soil is on outwash plains. 
Areas are irregular in shape or rounded. They range from 
2 to 542 acres but are dominantly about 50 acres. 

In a typical profile, the surface layer is very dark brown 
loamy sand about 9 inches thick. The subsoil is about 23 
inches thick. The upper part is yellowish brown, mottled, 
loose sand, and the lower part is brownish yellow, 
mottled, loose sand. The underlying material is light gray, 
mottled sand to a depth of 60 inches. 

Included with this soil in mapping are small areas of 
Tyner soils in higher lying positions, areas of Brems soils 
in slightly higher lying positions, and areas of Maumee 
and Newton soils in depressions. The included soils 
make up about 15 percent of the unit. 

This Morocco soil has low available water capacity 
and rapid permeability. The organic matter content of the 
surface layer is moderate. Surface runoff is slow. The 
surface layer is strongly acid or very strongly acid unless 
limed. This soil has a seasonal high water table that is at 
a depth of 1 foot to 3 feet during winter and spring. The 
surface layer is very friable and is in good tilth. 

Some of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay and pasture, and 
other areas are used for woodland. 

This soil is suited to corn, soybeans, and small grain. 
Wetness and low available water capacity are the major 
limitations in use and management. Crops are subject to 
damage from drought. Wind erosion is a hazard during 
dry periods. if the soil is adequately drained, a 
conservation cropping system that includes row crops 
most of the time can be used. Conservation tillage and 
the use of crop residue and cover crops help to maintain 
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organic matter and good tilth and to contro! wind 
erosion. 

This soil is suited to grasses and legumes for hay or 
pasture. Drainage of the soil is beneficial for high yields 
of forage and pasture crops. Deep rooted legumes such 
as alfalfa are not so well suited because of the high 
water table. If this soil is used for pasture, overgrazing 
and grazing when the soil is wet are the main concerns 
of management. Grazing when the soil is wet causes 
surface compaction and poor tilth. Overgrazing reduces 
plant density and plant hardiness, and the soil becomes 
subject to wind erosion. Proper stocking rates, rotational 
grazing, timely deferment of grazing, and restricted use 
during wet and dry periods help to keep the pasture and 
Soil in good condition. 

This soil is suited to trees, but only a few areas are 
used for woodland. The chances of seedling survival are 
enhanced if competing vegetation is controlled. 
Unwanted trees and shrubs can be controlled or 
removed by site preparation or by spraying, cutting, or 
girdling. 

This soil has severe limitations for building sites 
because of wetness. An adequate drainage system in 
combination with storm sewers is needed to satisfactorily 
lower the water table. Dwellings should be constructed 
without basements. 

This soil has moderate limitations for local roads and 
streets because of frost action and wetness. Drainage 
ditches along roads help to lower the water table and 
reduce the frost action potential. 

This soil has severe limitations for septic tank 
absorption fields because of wetness and the poor 
filtering qualities of the soil. If sanitary facilities are not 
available, the water table can be lowered by the use of 
an adequate subsurface drainage system. Pollution of 
nearby shallow wells is a possibility. 

This soil is in capability subclass IVs and woodland 
suitability subclass 8ο. 


Nf—Newton loamy fine sand. This nearly level, 
deep, very poorly drained soil is on acid outwash plains 
and lake plains. It is frequently ponded with surface 
runoff from adjacent higher lying areas. Areas are 
rounded to oblong. They range from 3 to 200 acres but 
are dominantly about 50 acres. 

In a typical profile, the surface layer is black loamy fine 
sand about 10 inches thick. The subsurface layer is very 
dark gray loamy fine sand about 8 inches thick. The 
upper part of the underlying material is gray, loose sand; 
the middle part is dark gray, loose sand and dark grayish 
brown, mottled, loose sand. The underlying material is 
gray, mottled sand to a depth of 60 inches. In some 
areas the dark surface layer is thicker than is typical. In 
some small areas the soil is less acid, and in other small 
areas there is more clay in the profile. 

Included with this soil in mapping are small areas of 
Brems and Morocco soils. The included soils make up 
about 10 to 12 percent of the unit. 
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This Newton soil has low available water capacity and 
rapid permeability. The organic matter content of the 
surface layer is high. Surface runoff is very slow or 
ponded. The surface layer is strongly acid unless limed. 
This soil has a seasonal high water table that is above 
the surface or within 1 foot of the surface during a 
significant part of year. Drainage is needed for crop 
production. In the southern part of the county, most 
areas of this soil have some kind of drainage system 
installed. If the soil is drained, the surface layer is friable 
and is in good tilth. 

Some of the acreage of this soil in drained areas is 
used for cultivated crops. Some areas are used for 
pasture, and a few small areas are used for woodland. 

This soil is suited to corn, soybeans, and small grain. 
Low available water capacity, the seasonal high water 
table, and the strong acidity of the soil are major 
limitations in use and management. A suitable drainage 
system is difficult to establish because adequate outlets 
are generally not available. Excessively drained areas 
can become droughty, and wind erosion is a hazard. If a 
suitable controlled drainage system is established, a 
conservation cropping system that includes row crops 
most of the time can be used. If the drainage system is 
inadequate, small grain does not grow well because the 
high water is at or near the surface during the growing 
season. Additions of lime according to soil tests and 
plant needs are necessary for the growth and production 
of crops. Conservation tillage and the use of crop 
residue and cover crops help to improve and maintain 
the tilth and content of organic matter of this soil. 

This soil is suited to grasses and legumes for hay or 
pasture. Drainage is needed for high yields of forage or 
pasture crops. Deep rooted legumes such as alfalfa are 
not so well suited because of the high water table. If this 
Soil is used for pasture, overgrazing and grazing when 
the soil is wet are the main concerns of management. 
Grazing when the soil is wet causes surface compaction 
and poor tilth. Overgrazing reduces plant density and 
plant hardiness, and the soil can become subject to wind 
erosion. Proper stocking rates, rotational grazing, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and soil in good 
condition. 

This soil is poorly suited to trees, but some trees are 
grown on this soil. The use of equipment is severely - 
restricted. Because the water table is at or near the 
surface for extended periods, seedling mortality, 
windthrow, and plant competition are severe hazards. 
Harvesting of trees is generally delayed to extremely dry 
Seasons or to periods when the ground is frozen. Water- 
tolerant species should be favored in stands. Replanting 
of some seedlings may be needed. Unwanted trees and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, or girdling. 

This soil has severe limitations for building sites 
because of ponding. Drainage is difficult because most 
areas are in the lowest lying part of the landscape. 
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Pumping is needed because suitable outlets for drainage 
systems such as storm sewers are commonly not 
available. 

This soil has severe limitations for local roads and 
streets because of ponding. Drainage ditches along 
roads help to lower-the water table and reduce the frost 
action potential. 

Limitations are severe for septic tank absorption fietds 
because of ponding and the poor filtering qualities of the 
Soil. If sanitary facilities are not available, the water table 
can be lowered by the use of an adequate subsurface 
drainage system. Pollution of nearby shallow wells is a 
possibility. 

This soil is in capability subclass IVw and woodland 
Suitability subclass 4w. 


OaC—Oakville fine sand, 4 to 12 percent slopes. 
This gently sloping and. moderately sloping, deep, well 
drained soil is on lake plains, low sand dunes, and beach 
ridges. Areas are irregular irí shape. They range from 5 
to 110 acres but are dominantly about 35 acres. 

In a typical profile, the surface layer is very dark 
grayish brown fine sand about 2 inches thick. The 
subsurface layer is brown fine sand about 5 inches thick. 
The subsoil is about 23 inches thick. The upper part is 
yellowish brown, loose fine sand, and the lower part is 
light yellowish brown, loose fine sand. The underlying 
material is pale brown fine sand to a depth of 60 inches. 
In some areas the surface layer is thicker, and in other 
areas the surface layer is dark yellowish brown or 
yellowish brown. Some areas are strongly acid in the 
surface layer and subsoil, and other areas are 
predominantly medium sand throughout the profile. In 
Some areas of this soil, slopes are less than 4 percent. 
In other small areas, slopes are more than 12 percent. 

This Oakville soil has low available water capacity and 
very rapid permeability. The organic matter content of 
the surface layer is moderate. Surface runoff is medium. 
Reaction of the surface layer is neutral. 

Most of the acreage of this soil is used for woodland. 
Trees have been used to stabilize the movement of sand 
in these areas. 

Trees grow fairly well on this soit. Seedling mortality is 
a hazard because of the droughtiness of this soil. 
Seedlings should be planted early in spring. Replanting 
of some seedlings is generally needed to maintain 
density of stands. Seedlings survive and grow fairly well 
if competing vegetation is controlled. Unwanted trees 
and shrubs can be controlled or removed by site 
preparation or by spraying, cutting, or girdling. 

This soil has moderate limitations for dwellings with 
and without basements and severe limitations for small 
commercial buildings because of slope. Some 
earthmoving is required for the construction of dwellings, 
and extensive earthmoving is required for smail 
commercial buildings. 

This soil has moderate limitations for local roads and 
streets because of slope. Limitations are severe for 
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septic tank absorption fields because of the poor filtering 
qualities of the soil. Seepage of effluent and the 
possibility of pollution of nearby shallow wells is a hazard 
if septic tank absorption fields are used. 

This soil is in capability subclass Vis and woodland 
suitability subclass 3s. 


OaE—Oakville fine sand, 18 to 40 percent slopes. 
This strongly sloping and moderately steep, deep, well 
drained soil is on lake plains, low sand dunes, and beach 
ridges. Areas are irregular in shape. They range from 5 
to 150 acres but are dominantly about 45 acres. 

In a typical profile, the surface layer is dark grayish 
brown fine sand about 5 inches thick. The subsoil is 
about 30 inches thick. The upper part is yellowish brown, 
loose fine sand; the middle part is brownish yellow, loose 
fine sand; and the lower part is yellow, loose fine sand. 
The underlying material is very pale brown fine sand. In 
some areas the surface layer is thicker, and in other 
areas the surface layer is dark yellowish brown or 
yellowish brown. Some areas of this soil are strongly 
acid in the surface layer and subsoil. In some areas, 
slopes are less than 18 percent. In other areas, slopes 
are more than 40 percent. 

This soil has low available water capacity and very 
rapid permeability. The organic matter content of the 
surface layer is moderate. Surface runoff is rapid. 

Most of the acreage of this soil is in woodland. Trees 
have stabilized the sand movement in these areas. The 
potential is fair for trees. Some urban development has 
taken place on this soil. 

This soil is fairly well suited to trees. The use of 
equipment is severely restricted. Because of the 
droughtiness of these sandy slopes, seedling mortality is 
a hazard if this soil is planted to trees. Seedlings should 
be planted as early in spring as is feasible to take 
advantage of available moisture. Repianting of some 
seedlings is generally needed. Erosion is a moderate 
limitation. Seedlings survive and grow fairly well if 
competing vegetation and erosion are controlled. 
Unwanted trees and shrubs can be controlled or 
removed by site preparation or by spraying, cutting, or 
girdling. 

This soil has severe limitations for building sites 
because of slope. Extensive earthmoving may be 
required. The design of the dwelling should be 
compatible with the site. Foundations and footings 
Should be constructed to provide stability for the 
Structure and may need to be placed on pilings. 

This soil has severe limitations for local roads and 
streets because of slope. Where feasible, roads should 
be placed on the contour. І 

Limitations are severe for septic tank absorption fields 
because of slope and the poor filtering qualities of the 
soil. Seepage of effluent and the pollution of nearby 
shallow wells is a hazard if septic tank absorption fields 
are used. If commercial sewers are not available, an 
alternate site should be selected for the filter field. 
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Leveling the area and installing a series of three dry 
wells have been used successfully to overcome these 
severe limitatións. 

This soil is in capability subclass Vlls and woodland 
suitability subclass 3s. 


Pa—Paims muck, drained. This nearly level or 
depressional, deep, very poorly drained soil is on lake 
plains, till plains, or moraines in basins that once were 
lakes or ponds. It is frequently ponded with surface 
runoff from adjacent higher lying areas. Areas are oval or 
oblong. They range from 3 to 160 acres but are 
dominantly about 60 acres. 

In a typical profile, the soil is mostly black muck about 
30 inches thick. The underlying mineral material is dark 
gray clay loam to a depth of 60 inches. In places the 
organic matter is slightly acid to extremely acid. In some 
areas the organic material is less than 16 inches thick. 

Included with this soil in mapping are small areas of 
Adrian, Edwards, and Houghton soils. The included soils 
make up about 12 to 15 percent of the unit. 

This Palms muck soil has very high available water 
capacity. Permeability is moderately slow to moderately 
rapid in the organic layers and moderate to moderately 
slow in the loamy material. The organic matter content of 
the surface layer is very high. Surface runoff is very slow. 
The surface layer is generally slightly acid or medium 
acid. This soil has a seasonal high water table that is at 
the surface or ponded much of the year. The surface 
layer is friable and is in good tilth. 

Most of the acreage of this soil is drained and is used 
for cultivated crops and specialty crops. Some areas are 
used for hay or pasture, and other areas are used for 
trees. Some areas are used as wildlife habitat. 

This soil is suited to corn, soybeans, and specialty 
crops. Wetness and the hazard of wind erosion are 
major limitations in use and management. A 
conservation cropping system that includes row crops 
most of the time can be used. Soybeans are difficult to 
grow and harvest because of weeds. Conservation tillage 
and the use of crop residue and cover crops help to 
control wind erosion and to maintain the tilth and content 
of organic matter of this soil. 

This soil is suited to grasses for hay or pasture. 
Drainage is needed for high yields of forage or pasture 
crops. If this soil is used for pasture, overgrazing is the 
major concern of management. Overgrazing reduces 
plant density and plant hardiness. Proper stocking rates, 
rotational grazing, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and soil in good condition. 

This soil is generally not suitable for the commercial 
production of trees. The water table at or near the 
surface is the main limitation. Restricted use of 
equipment and the hazards of seedling mortality and 
windthrow are extremely difficult to overcome. Water- 
tolerant shrubs and trees grow in the undrained areas. 

This soil is poorly suited to building sites. It has severe 
limitations because of low strength and ponding. Ponding 
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after heavy rainfall is difficult to overcome because the 
Soil is in the lowest part of the landscape and receives 
runoff from adjacent slopes. Pumping is needed because 
suitable outlets for drainage systems such as storm 
sewers are commonly not available. Foundations and 
footings need to be placed on piling for stability of 
structures. 

This soil has severe limitations for local roads and 
streets because of ponding, frost action, and low 
strength. The muck should be removed and suitable 
base material used as fill to strengthen the base. 
Drainage ditches along roads help to lower the water 
table and reduce the frost action potential. 

The soil is not suitable for septic tank absorption 
fields. Limitations are severe because of ponding and 
moderately slow permeability. 

This soil is in capability subclass IIw and woodland 
suitability subclass 4w. 


Pe—Pewamo silty clay loam. This nearly level, deep, 
very poorly drained soil is in depressional areas of till 
and lake plains and moraines. It is frequently ponded 
with surface runoff from adjacent higher lying areas. 
Areas, which are irregular in shape or elongated, follow 
the drainageways or depressions. They range from 1 to 
84 acres but are dominantly about 10 acres. 

In a typical profile, the surface layer is very dark brown 
silty clay loam about 8 inches thick. The subsurface layer 
is very dark gray, mottled silty clay loam about 4 inches 
thick. The subsoil is about 34 inches thick. The upper 
part is dark gray, mottled, very firm silty clay loam; the 
middle part is olive gray, mottied, very firm silty clay 
loam; and the lower part is gray, mottled, firm silty clay 
loam. The underlying material is grayish brown, mottled 
silty clay loam to a depth of 60 inches. In some places 
the dark surface layer is less than 10 inches thick. іп 
other places, thin layers of overwash material from 
surrounding soils cover the surface. 

Included with this soil in mapping are a few small, 
Slightly higher lying areas of Blount and Whitaker soils 
and some slightly lower lying depressional areas of 
Washtenaw soils. The included soils make up about 10 
to 12 percent of the unit. 

This Pewamo soil has high available water capacity 
and moderately slow permeability. The organic matter 
content of the surface layer is high. Surface runoff is 
very slow or ponded. The surface layer is slightly acid or 
neutral. This soil has a seasonal high water table, and 
some depressional areas are ponded early in spring. The 
firm surface layer becomes cloddy and hard to work if 
tilled when wet. 

Most of the acreage of this soil is drained and used for 
cultivated crops. A few areas are used for hay, pasture, 
or woodland. 

This soil is well suited to corn, soybeans, and some 
kinds of small grain. It is poorly suited to winter wheat 
because ponding generally destroys the stands. Wetness 
is the main limitation in use and management. Excessive 


39 


water can be removed by open ditches, tile drains, 
surface drains, pumping, or a combination of these 
practices. If drainage and proper management are 
provided, this soil is suited to intensive row cropping. 
Conservation tillage and the use of crop residue help to 
improve and maintain the tilth and content of organic 
matter of this soil. 

This soil is suited to grasses and legumes for hay or 
pasture. Drainage is needed for high yields of forage. or 
pasture crops. Deep rooted legumes such as alfalfa are 
not so well suited as shallow rooted legumes. Grazing 
when the soil is wet causes surface compaction and 
poor tilth. Overgrazing reduces plant density and plant 
hardiness. Proper stocking rates, rotational grazing, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and soil in good 
condition. 

This soil is suited to trees. The use of equipment is 
severely restricted. Seedling mortality, windthrow, and 
plant competition are moderate hazards because the 
seasonal high water table is at or near the surface for 
long periods. Harvesting is generally delayed to 
extremely dry seasons or to periods when the ground is 
frozen. Replanting of some seedlings is needed to 
maintain density of stands. Water-tolerant species should 
be favored in stands. The chances of seedling survival 
and growth are improved if competing vegetation is 
controlled. Unwanted trees and shrubs can be controlled 
or removed by site preparation or by spraying, cutting, or 
girdling. 

This soil has severe limitations for building sites 
because of ponding. Drainage is difficult in most areas 
because this soil is commonly in the lowest lying part of 
the landscape. Pumping is needed because suitable 
outlets for drainage systems such as storm sewers 
generally are not available. 

This soil has severe limitations for local roads and 
Streets because of ponding, low strength, and frost 
action. Elevating the roadbed helps to overcome 
wetness. Drainage ditches along roads help to lower the 
water table and reduce the frost action potential. 

Limitations are severe for septic tank absorption fields 
because of ponding and moderately slow permeability. 

This soil is in capability subclass Ilw and woodland 
suitability subclass 2w. 


Ph—Pinhook loam. This nearly level, deep, poorly 
drained soil is on broad flats on outwash plains. Areas 
are broad and irregular in shape. They range from 2 to 
48 acres but are dominantly about 15 acres. 

In a typical profile, the surface layer is very dark 
grayish brown loam about 9 inches thick. The subsurface 
layer is light brownish gray, mottled, friable sandy loam 
about 3 inches thick. The subsoil is about 38 inches 
thick. The upper part is light brownish gray, mottled, 
friable loam and sandy loam; the middle part is gray, 
mottled, friable sandy loam; and the lower part is grayish 
brown, mottied, friable loamy sand. The substratum is 
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grayish brown sand to a depth of 60 inches. In some 
places the subsoil is not so thick. In other areas the 
surface layer is sandy loam. 

Included with this soil in mapping are a few small 
areas of Bourbon, Gilford, and Hanna soils. The included 
areas make up 8 to 15 percent of the unit. 

This Pinhook soil has high available water capacity. 
Permeability is moderately rapid in the surface layer and 
subsoil and rapid in the underlying material. The organic 
matter content of the surface layer is high. Surface 
runoff is slow. The surface layer is generally strongly 
acid unless limed. This soil has a seasonal high water 
table that is at the surface or at a depth of 1 foot during 
winter and spring. The surface layer is friable, but tillage 
is limited to periods when the water table is low. 

Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay or pasture, and a 
few areas are used for woodland. 

This soil is well suited to corn, soybeans, and small 
grain. Wetness is the main limitation in use and 
management. Excessive water can be removed by open 
ditches, subsurface drains, pumping, or a combination of 
these practices. If drainage and proper management are 
provided, this soil is suited to intensive row cropping. 
Conservation tillage and the use of crop residue help to 
improve and maintain the tilth and content of organic 
matter of this soil. 

This soil is suited to grasses and legumes for hay or 
pasture. Drainage is needed for high yields of forage or 
pasture crops. Deep rooted legumes such as alfalfa are 
not so well suited because of the high water table. If this 
Soil is used for pasture, overgrazing and grazing when 
the soil is wet are the main concerns of management. 
Grazing when the soil is wet causes surface compaction 
and poor tilth. Overgrazing reduces plant density and 
plant hardiness. Proper stocking rates, rotational grazing, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and soil in good 
condition. 

This soil is suited to trees. The use of equipment is 
severely restricted. Harvesting and logging operations 
are delayed to dry seasons or to periods when the 
ground is frozen. The hazard of plant competition is 
severe, and the hazards of windthrow and seedling 
mortality are moderate. Replanting of some seedlings 
may be needed to maintain the density of stands. The 
chances of seedling survival and growth are improved if 
competing vegetation is controlled. Unwanted trees and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, or girdling. 

This soil has severe limitations for building sites 
because of wetness. An adequate drainage system in 
combination with storm sewers is needed to satisfactorily 
lower the water table. Dwellings should be constructed 
without basements. 

This soil has severe limitations for local roads and 
streets because of wetness and frost action. Drainage 
ditches along roads help to lower the water table and 
reduce the frost action potential. 
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Limitations are severe for septic tank absorption fields 
because of wetness and the poor filtering qualities of the 
Soil. If sanitary facilities are not available, the water table 
can be lowered by the use of an adequate subsurface 
drainage system. 

This soil is in capability subclass Ilw and woodland 
suitability subclass 2w. 


Pk—Pits. This nearly level to very steep unit is on 
outwash plains, till plains, and the moraine. Areas are 
rectangular or irregular in shape and range from 3 to 50 
acres. 

In a typical area of Pits, the surface layer and 
underlying layers are brown sand and gravelly sand. Pits 
have been formed by mining operations and generally 
have steep side slopes. In some glacial outwash areas, 
strata of sand and silt are exposed. 

Included with this unit in mapping are areas near 
glacial till where the exposed material is silty clay loam 
or silty clay. 

Most areas of Pits have very little vegetative cover. 
Weeds and grasses grow in a few places. 

Pits is not assigned {ο a capability subclass. 


PIB—Plainfield sand, 2 to 6 percent slopes. This 
gently sloping, deep, excessively drained soit is on 
outwash plains, stream terraces, and glaciated uplands. 
Areas are irregular in shape. They range from 3 to 50 
acres but are dominantly about 10 acres. 

In a typical profile, the surface layer is very dark brown 
sand about 2 inches thick. The subsurface layer is dark 
brown sand about 3 inches thick. The subsoil is about 18 
inches thick. The upper part is dark brown, loose sand; 
the middle part is dark yellowish brown, loose sand; and 
the lower part is strong brown, loose sand. The 
underlying material to a depth of 60 inches is yellowish 
brown sand. In some areas the surface layer is brown or 
dark grayish brown. Some areas are dominantly fine 
sand throughout the profile, and other areas have thin 
bands of loamy sand and sandy loam in the underlying 
material. In some smail areas, slopes are more than 6 
percent. In other small areas, slopes are less than 2 
percent. Some areas of soil are slightly acid to neutral in 
the solum. 

Included with this soil in mapping are small areas of 
the moderately well drained Brems soil. The included soil 
makes up about 6 to 9 percent of the unit. 

This Plainfield soil has low available water capacity 
and rapid permeability. The organic matter content of the 
surface layer is low. Surface runoff is slow. The surface 
layer is strongly acid unless limed. It is very friable and is 
easily tilled. 

Most of the acreage of this soil is in woodland or 
pasture. Some areas are used for cultivated crops, and 
other areas are used for hay or pasture crops. Some 
areas are used for woodland. 

This soil is poorly suited to corn, soybeans, and small 
grain. Droughtiness and the hazard of wind erosion are 
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major limitations in use and management. A 
conservation cropping system that includes row crops 
most of the time can be used. Conservation tillage and 
the use of crop residue and cover crops help to control 
wind erosion and to improve and maintain the tilth and 
content of organic matier of this soil. 

This soil is suited to deep rooted grasses and legumes 
for hay or pasture. Shallow rooted legumes such as 
clover are not so well suited because of low available 
water capacity. If this soil is used for pasture, 
overgrazing is the. major concern of management. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, and timely 
deferment of grazing help to keep the pasture and soil in 
good condition. 

This soil is suited to trees. The hazard of seedling 
mortality is severe. Seedlings should be planted as early 
in spring as is feasible to take advantage of available 
moisture. Replanting of some seedlings can be 
expected. Chances for survival and growth of seedlings 
are improved if competing vegetation is controlled. 
Unwanted trees and shrubs can be controlled or 
removed by site preparation or by spraying, cutting, or 
girdling. 

This soil has slight limitations for dwellings with and 
without basements. Some earth moving is required for 
building construction. This soil has slight limitations for 
local roads and streets. Limitations are severe for septic 
tank absorption fields because of the poor filtering 
qualities of the soil. Pollution of nearby shallow wells is a 
possibility. 3 

This soil is in capability subclass Vis and woodland 
suitability subclass 3s. 


PIC— Plainfield sand, 6 to 12 percent slopes. This 
moderately sloping, deep, excessively drained soil is on 
outwash plains, stream terraces, and glaciated uplands. 
Areas are irregular in shape and range from 3 to 25 
acres. 

In a typical profile, the surface layer is brown sand 
about 2 inches thick. The subsoil is dark yellowish 
brown, very friable sand about 17 inches thick. The 
upper part of the underlying material to a depth of 54 
inches is yellowish brown sand, and the lower part is 
light yellowish brown sand to a depth of 60 inches. 
Some areas of soils are dominantly fine sand throughout 
the profile, and some areas have thin bands of loamy 
sand and sandy loam in the underlying material. In some 
small areas, slopes are more than 12 percent. In other 
small areas, slopes are less than 6 percent. Some areas 
of soils are slightly acid to neutral in the surface layer 
and subsoil. 

This Plainfield soil has low available water capacity 
and rapid permeability. The organic matter content of the 
surface layer is low. Surface runoff is medium. The 
surface layer is strongly acid unless limed. It is very 
friable and is easily tilled. 

Most of the acreage of this soil is used for woodland 
and pasture. Some areas are used for cultivated crops. 
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This soil is generally not suited to corn, soybeans, and 
small grain. Droughtiness and the hazards of wind and 
water erosion are major limitations in use and 
management. 

This soil is suited to deep rooted grasses and legumes 
for hay or pasture. Shallow rooted legumes such as 
clover are not so well suited because of low available 
water capacity. If this soil is used for pasture, 
overgrazing is the main concern of management. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, and timely 
deferment of grazing help to keep the pasture and soil in 
good condition. 

This soil is suited to trees. The hazard of seedling 
mortality is severe. Seedlings should be planted as early 
in spring as is feasible to take advantage of all available 
moisture. Replanting of some seedlings is commonly 
needed. Chances for survival and growth of seedlings 
are improved if competing vegetation is controlled. 
Unwanted trees and shrubs can be controlled or 
removed by site preparation or by spraying, cutting, or 
girdling. 

This soil has moderate limitations for dwellings with 
and without basements because of slope. Some 
earthmoving is required for the construction of dwellings. 

This soil has moderate limitations for local roads and 
streets because of slope. Roads should be built on the 
contour to help reduce the hazard of erosion. 

Limitations are severe for septic tank absorption fields 
because of the poor filtering qualities of the soil. 
Pollution of nearby shallow wells by leachates is a 
possibility. 

This soil is in capability subclass Vis and woodland 
suitability subclass 3s. 


RaB—Rawson loam, 2 to 6 percent slopes. This 
gently sloping, deep, well drained and moderately well 
drained soil is on convex ridgetops, knolls, and side 
slopes. Areas are irregular in shape. They range from 3 
to 150 acres but are dominantly about 40 acres. 

In a typical profile, the surface layer is brown loam 
about 8 inches thick. The subsoil is about 36 inches 
thick. The upper part is dark yellowish brown, friable 
loam; the middle part is dark yellowish brown, firm clay 
loam and brown, firm clay loam; and the lower part is 
yellowish brown, mottled, very firm silty clay loam. The 
substratum is brown, mottled silty clay loam to a depth 
of 60 inches. In some areas the lower part of the subsoil 
has less clay. In some small areas, slopes are less than 
2 percent. In other small areas, slopes are more than 6 
percent. 

Included with this soil in mapping are small areas of 
Morley and Riddles soils. The included soils make up 
about 10 to 12 percent of the unit. 

This Rawson soil has moderate available water 
capacity. Permeability is moderate in the subsoil and 
slow or very slow in the substratum. The organic matter 
content of the surface layer is moderate. Surface runoff 
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is medium. This soil has a seasonal high water table that 
is at a depth of 2.5 to 4 feet during spring. The surface 
layer is friable and can be tilled through a fairly wide 
range of moisture content. It is generally neutral or 
slightly acid. 

Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay or pasture, and a 
few areas are used for orchards. 

This soil is well suited to corn, soybeans, and small 
grain. The hazard of erosion is the main limitation in use 
and management. Conservation tillage and the use of 
crop residue and cover crops help to improve and 
maintain the tilth and content of organic matter of this 
soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. If this soil is used for pasture, overgrazing 
and grazing when the soil is wet are the major concerns 
of management. Grazing when the soil is wet causes 
surface compaction, excessive runoff, and poor tilth. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and soil in good 
condition. 

This soil is well suited to trees. Plant competition is a 
moderate hazard. Seedlings survive and grow well if 
competing vegetation is controlled. Unwanted trees and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, or girdling. 

This soil has severe limitations for dwellings with 
basements because of the high shrink-swell potential of 
the substratum and has slight limitations for dwellings 
without basements. Dwellings should be constructed 
without basements. Foundations and footings should be 
designed to prevent structural damage caused by 
shrinking and swelling of the soil. 

This soil has moderate limitations for local roads and 
streets because of the frost action potential. 
Strengthening the base material with sand and gravel or 
replacing the base with more suitable material helps to 
support vehicular traffic. : 

Limitations are severe for septic tank absorption fields 
because of slow or very slow permeability and wetness. 
Where sanitary facilities are not available, large 
absorption fields can be used to overcome the reduced 
permeability of the soil. 

This soil is in capability subclass lle and woodland 
suitability subclass 2o. 


RaC2—Rawson loam, 6 to 12 percent slopes, 
eroded. This moderately sloping, deep, well drained and 
moderately well drained soil is on convex ridgetops, 
knolls, and side slopes. Areas are generally elongated. 
They range from 2 to 60 acres but are dominantly about 
10 acres. 

In a typical profile, the surface layer is dark yellowish 
brown loam about 6 inches thick. The subsoil is about 26 
inches thick. The upper part is brown, friable loam, and 
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the lower part is brown, mottled, firm clay loam. The 
underlying material is tight brownish gray, mottled silty 
clay loam to a depth of 60 inches. (n some places the 
surface layer is yellowish brown, and in other places the 
surface layer is thinner and is mixed with the subsoil. In 
some areas nearly all of the surface layer has been 
eroded. In some small areas, slopes are less than 6 
percent. In other small areas, slopes are more than 12 
percent. : 

Included with this soil in mapping are small areas of 
Morley and Riddles soils. The included soils make up 
about 8 to 10 percent of the unit. 

This Rawson soil has moderate available water 
capacity. Permeability is moderate in the subsoil and 
slow or very slow in the substratum. The organic matter 
content of the surface layer is moderate. Surface runoff 
is medium. This soil has a seasonal high water table that 
is at a depth of 2.5 to 4 feet during spring. The surface 
layer is friable and can be tilled through a fairly wide 
range of moisture content. It is generally neutral or 
slightly acid. 

Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay or pasture, and a 
few areas are used for orchards. 

This soil is suited to corn, soybeans, and small grain. 
The hazard of erosion is the major limitation in use and 
management. A cropping system that includes row crops 
part of the time can be used. Conservation tillage, 
contour farming, and the use of crop residue and cover 
crops help to control erosion and to improve and 
maintain the tilth and content of organic matter of this 
Soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. If this soil is used for pasture, overgrazing 
and grazing when the soil is wet are the major concerns 
of management. Grazing when the soil is wet causes 
surface compaction, poor tilth, and excessive runoff. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and soil in good 
condition. 

This soil is well suited to trees. Plant competition is a 
moderate hazard. Seedlings survive and grow well if 
competing vegetation is controlled. Unwanted trees and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, or girdling. 

This soil has severe limitations for dwellings with 
basements because of the high shrink-swell potential 
and moderate limitations for dwellings without 
basements because of slope. Dwellings should be 
constructed without basements, and foundations and 
footings should be designed to prevent structural 
damage caused by shrinking and swelling. Developing 
lots at random and retaining the vegetative cover as 
much as possible in other areas helps to reduce erosion. 
Other ways to reduce erosion are to construct housing 
on the contour so that roads will be placed on the 
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contour and to build diversions between lots to intercept 
runoff. If the vegetation is removed, erosion can be 
reduced by stockpiling the topsoil, replacing it as the 
final layer, and then reseeding the area as quickly as 
possible to desirable grasses. 

This soil has limitations for local roads and streets 
because of slope and frost action. Strengthening the 
base material with sand and gravel or replacing the base 
material with more suitable material helps to support 
vehicular traffic. 

Limitations are severe for septic tank absorption fields 
because of slow and very slow permeability and 
wetness. Where sanitary facilities are not available, large 
absorption fields can be used to overcome the reduced 
permeability of the soil. The number of lines can be 
reduced and then lengthened to obtain the desired size 
of field, or some lines can be placed at a greater depth 
than others so that all lines receive equal flow. In some 
areas, effluent may seep from lower parts of the slope. 

This soil is in capability subclass Ille and woodland 
suitability subclass 2o. 


RIA—Riddles silt loam, 0 to 2 percent slopes. This 
nearly level, deep, well drained soil is on the uplands. 
Areas are small and irregular in shape and range from 3 
to 35 acres. 

In a typical profile, the surface layer is dark grayish 
brown silt loam about 9 inches. The subsoil is dark 
yellowish brown, firm loam and clay loam about 32 
inches thick. The underlying material is pale brown, 
mottled gravelly sandy clay loam and gravelly loam to a 
depth of 60 inches. In some places the subsoil is not so 
thick. In other places the surface layer is darker. In some 
small areas the content of gravel is 15 percent or more 
in the underlying material. Іп a few small areas, slopes 
are more than 2 percent. 

Included with this soil in mapping are a few small 
areas of Blount soil. The included soil makes up 6 to 8 
percent of the unit. 

This Riddles soil has high available water capacity and 
moderate permeability. The organic matter content of the 
surface layer is moderate. Surface runoff is slow. Unless 
limed, the surface layer is medium acid or strongly acid. 
It is friable and is easily tilled through a fairly wide range 
in moisture content. 

Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay or pasture, and a 
few areas are used for orchards. 

This soil is well suited to corn, soybeans, and small 
grain. Conservation tillage and the use of crop residue 
and cover crops help to maintain and improve the 
content of organic matter and tilth of the soil. 

This soil is well suited to grasses and legumes for hay 
or pasture. If this soil is used for pasture, overgrazing 
and grazing when the soil is wet are the main concerns 
of management. Grazing when the soil is wet causes 
surface compaction and poor tilth. Overgrazing reduces 
plant density and plant hardiness. Proper stocking rates, 
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rotational grazing, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and soil in good condition. 

This soil is well suited to trees. Plant competition is a 
moderate hazard, but seedlings survive and grow well if 
competing vegetation is controlled. Unwanted trees and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, or girdling. 

This soil has moderate limitations for building sites 
because of the shrink-swell potential. Foundations and 
footings should be designed to prevent structural 
damage caused by the shrinking and swelling. 

This soil has moderate limitations for local roads and 
streets because of low strength and frost action. 
Strengthening the base material with sand and gravel or 
replacing the base with more suitable material helps to 
support vehicular traffic. 

Limitations are moderate for septic tank absorption 
fields because of moderate permeability. increasing the 
Size of the septic tank absorption field helps to 
overcome the reduced permeability. 

This soil is in capability class | and woodland suitability 


'subclass 10. 


RIB—Riddles silt loam, 2 to 6 percent slopes. This 
gently sloping, deep, well drained soil is on broad, 
convex ridgetops and long side slopes of the uplands. 
Areas are generally broad and irregular in shape. They 
range from 10 to 220 acres but are dominantly about 60 
acres. 

In a typical profile, the surface layer is dark grayish 
brown silt loam about 10 inches thick. The subsoil is 
dark yellowish brown and yellowish brown, firm loam 
about 38 inches thick. The underlying material is 
yellowish brown, mottled loam to a depth of 60 inches. 
In some places the subsoil is not so thick. In other small 
areas the underlying material is 15 percent or more 
gravel. There are small eroded areas of this soil on 
Steeper slopes. In these areas the surface layer has 
been mixed with subsoil and is clay loam. In some areas, 
slopes are less than 2 percent, and in other areas, the 
slopes are more than 6 percent. 

Included with this soil in mapping are a few small, low 
lying areas of Whitaker soils that are flatter than Riddles 
soil and a few areas of Morley and Tracy soils. The 
included soils make up about 8 to 10 percent of the unit. 

This Riddles soil has high available water capacity and 
moderate permeability. The organic matter content of the 
surface layer is moderate. Surface runoff is medium. 
Unless limed, the surface layer is medium acid or 
strongly acid. It is friable and is easily tilled through a 
fairly wide range in moisture content. 

Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay or pasture, and a 
few areas are used for orchards. 

This soil is well suited to corn, soybeans, and small 
grain. Conservation practices are needed to contro! 
erosion and surface runoff if cultivated crops are grown. 


Conservation tillage, terraces, diversions, contour 
farming, grassed waterways, or grade stabilization 
structures help to prevent excessive soil loss. The use of 
crop residue and cover crops also help to control 
erosion and to improve and maintain the tilth and 
content of organic matter of this soil. 

This soil can be planted to grasses and legumes for 
hay or pasture to effectively control wind and water 
erosion. If the soil is used for pasture, overgrazing and 
grazing when the soil is wet are the major concerns of 
management. Grazing when the soil is wet causes 
surface compaction, excessive runoff, and poor tilth. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and soil in good 
condition. 

This soil is well suited-to trees. Plant competition is a 
moderate hazard, but seedlings survive and grow well if 
competing vegetation is controlled. Unwanted trees and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, or girdling. 

This soil has moderate limitations for dwellings with 
and without basements because of the shrink-swell 
potential. Foundations and footings should be designed 
to prevent structural damage caused by the shrinking 
and swelling. Retaining as much vegetative cover as 
possible during construction helps to reduce erosion. If 
the vegetation is removed, erosion can be reduced by 
Stockpiling the topsoil, replacing it as a final layer, and 
then reseeding the area to desirable grasses as quickly 
as possible. This soil has moderate limitations for local 
roads and streets because of low strength and frost 
action. Strengthening the base materiai with sand and 
gravel or replacing the base with more suitable material 
helps to support vehicular traffic. 

Limitations are moderate for septic tank absorption 
fields because of moderate permeability. Increasing the 
Size of the septic tank absorption field helps to 
overcome the reduced permeability. 

This soil is in capability subclass lle and woodland 
suitability subclass 10. 


RmC2—Riddles loam, 6 to 12 percent slopes, 
eroded. This moderately sloping, deep, well drained soil 
is on broad, convex ridgetops; on side slopes; and along 
drainageways of the uplands. Areas are irregular in 
shape. They range from 3 to 180 acres but are 
dominantly about 20 acres. 

in a typical profile, the surface layer is dark brown 
loam about 5 inches thick. The subsoil is dark yellowish 
brown or brown, firm sandy clay loam or gravelly sandy 
clay loam about 46 inches thick. The underlying material 
is dark yellowish brown sandy loam to a depth of 60 
inches. In places the subsoil is not so thick. In other 
small areas the underlying material is 15 percent or more 
gravel. There are small, eroded areas of this soil on 
Steeper slopes. In these places the surface layer has 
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been mixed with the subsoil and is light clay loam. In a 
few small areas, slopes are more than 12 percent. in 
other small areas, slopes are less than 6 percent. 

Included with this soil in mapping are a few small 
areas of Morley and Tracy soils. The included soils make 
up about 8 to 10 percent of the unit. 

This Riddles soil has high available water capacity and 
moderate permeability. The organic matter content of the 
surface layer is low as a result of the loss of soil by 
erosion. Surface runoff from cultivated areas is medium. 
The surface layer is medium acid or strongly acid unless 
limed. it is friable and is easily tilled through a fairly wide 
range in moisture content. 

Some of the acreage of this soil is used for cultivated 
crops. Other areas are used for hay or pasture. A few 
areas are used for orchards. 

This soil is suited to corn, soybeans, and small grain. 
Conservation practices are needed to control erosion 
and surface runoff if cultivated crops are grown. Crop 
rotation, conservation tillage, terraces, diversions, 
contour farming, grassed waterways, or grade 
stabilization structures help to prevent excessive soil 
loss. The use of crop residue and cover crops help to 
control erosion and improve and maintain the tilth and 
content of organic matter of this soil. 

This soil can be planted to grasses and legumes for 
hay or pasture to effectively control wind and water 
erosion. If the soil is used for pasture, overgrazing and 
grazing when the soil is wet are the major concerns of 
management. Grazing when the soil is wet causes 
surface compaction, excessive runoff, and poor tilth. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and soil in good 
condition. 

This soil is well suited to trees. Plant competition is a 
moderate hazard. Seedlings survive and grow well if 
competing vegetation is controlled. Unwanted trees and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, or girdling. 

This soil has moderate limitations for dwellings with 
and without basements because of the shrink-swell 
potential and slope. Foundations and footings should be 
designed to prevent structural damage caused by the 
shrinking and swelling. Some earth moving may be 
needed for the construction of dwellings. Developing lots 
at random and retaining as much vegetative cover as 
possible in other areas helps to reduce erosion. Other 
ways to reduce erosion are to construct housing on the 
contour so that roads will be placed on the contour, and 
to build diversions between lots to intercept runoff. If the 
vegetation is removed, erosion can be reduced by 
stockpiling the topsoil, replacing it as the final layer, and 
then reseeding the area to desirable grasses as quickly 
as possible. 

This soil has moderate limitations for local roads and 
streets because of low strength, slope, and frost action. 
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Strengthening the base material with sand and gravel or 
replacing the base with more suitable material helps to 
support vehicular traffic. 

Limitations are moderate for septic tank absorption 
fields because of moderate permeability and slope. 
Increasing the size of the septic tank absorption field 
helps to overcome the reduced permeability. The slope 
can present problems in the design of the absorption 
field. The number of lines can be reduced and then 
lengthened to extend the field, or some lines can be 
placed at a greater depth than others so that all lines 
-receive equal flow. . 

This soil is in capability subclass Ше and woodland 
suitability subclass 10. 


RmD2—Riddles loam, 12 to 18 percent slopes, 
eroded. This strongly sloping, deep, well drained soil is 
on ridgetops, on side slopes, and along drainageways of 
the uplands. Areas are irregular in shape. They range 
from 5 to 47 acres but are dominantly about 15 acres. 

In a typical profile, the surface layer is dark brown 
loam about 5 inches thick. The subsoil is about 46 
inches thick. The upper part is dark yellowish brown, firm 
sandy clay loam; the middie part is dark yellowish brown, 
firm, gravelly sandy clay loam and dark yellowish brown, 
friable loamy sand; and the lower part is dark yellowish 
brown, firm, gravelly sandy clay loam. The underlying 
material is dark yellowish brown sandy loam to a depth 
of 60 inches. In some places the subsoil has less 
thickness. In some small areas, the content of gravel is 
15 percent or more in the underlying material. in some 
small areas, slopes are less than 12 percent, and in 
other areas, the slopes are more than 18 percent. 

Included with this soil in mapping are a few small 
areas of Morley and Tracy soils. The included soils make 
up about 8 to 10 percent of the unit. 

This Riddles soil has high available water capacity and 
moderate permeability. The organic matter content of the 
surface layer is low. Surface runoff is medium. The 
surface layer is medium acid or strongly acid unless 
limed. It is friable. 

Some of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay or pasture crops, 
and other areas are used for orchards or woodland. The 
soil has fair potential for farm use and for most 
engineering uses. г 

This soil is poorly suited to corn, soybeans, and small 
grain. Conservation practices are needed to control 
erosion and surface runoff if cultivated crops are grown. 
Crop rotation, conservation tillage, terraces, diversions, 
contour farming, grassed waterways, or grade 
stabilization structures help to prevent excessive soil 
loss. Any conservation practice should fit the size of the 
delineation and be in accord with the practices used on 
surrounding cultivated soils. The use of crop residue and 
cover crops also helps to control erosion and to improve 
and maintain the tilth and content of organic matter of 
this soil. 
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This soil can be planted to grasses and legumes for 
hay or pasture to effectively control wind and water 
erosion. If the soil is used for pasture, overgrazing or 
grazing when the soil is wet are the major concerns of 
management. Grazing when the soil is wet causes 
surface compaction, excessive runoff, and poor tilth. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and soil in good 
condition. 

This soil is well suited to trees. Plant competition is a 
hazard if this soil is planted to trees. Seedlings survive 
and grow well if competing vegetation and erosion are 
controlled. Unwanted trees and shrubs can be controlled 
or removed by site preparation or by spraying, cutting, or 
girdling. 

This soil has severe limitations for building sites 
because of slope. Extensive earth moving is required for 
construction. Developing lots at random and retaining as 
much vegetative cover as possible in other areas helps 
to reduce erosion. Other ways to reduce erosion are to 
construct housing on the contour so that roads will be 
placed on the contour and to build diversions between 
lots to intercept runoff. If the vegetation is removed, 
erosion can be reduced by stockpiling the topsoil, 
replacing it as the final layer, and then reseeding the 
area to desirable grasses as quickly as possible. 

This soil has severe limitations for local roads and 
streets because of slope. Extensive road cuts may be 
needed. Strengthening the base material with sand and 
gravel or replacing the base with more suitable material 
helps to support vehicular traffic. 

Limitations are severe for septic tank absorption fields 
because of slope. Some lines can be placed at a greater 
depth than others so that all lines receive equal flow, or 
one or two lines can be used and lengthened to obtain 
the amount of field needed. Machinery cannot be used 
on some of these slopes to install the absorption fields. 

This soil is in capability subclass IVe and woodland 
suitability subclass 10. 


Sb—Sebewa loam, shaly sand substratum. This 
nearly level or depressional, deep, very poorly drained 
Soil is on broad flats or in slight depressions where it is 
intermingled with poorly drained or very poorly drained 
soils. It is frequently ponded with surface runoff from 
adjacent higher lying areas. Areas are generally broad 
and irregular in shape. They range from 3 to 700 acres 
but are dominantly about 100 acres. 

In a typical profile, the surface layer is black loam 
about 8 inches thick. The subsurface layer is black loam 
about 4 inches thick. The subsoil is about 25 inches 
thick. The upper part is dark gray, mottled, firm sandy 
clay loam; the middle part is grayish brown, mottled, firm 
clay loam; and the lower part is dark gray, mottled, 
friable sandy loam. The underlying material is brown, 
loose shaly sand and fine gravel to a depth of 60 inches. 
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In some areas the surface layer is mucky loam. In other 
areas the combined surface layer and subsoil is more 
than 40 inches thick. Some areas of soils have higher 
concentrations of iron. 

Included with this soil in mapping are a few small, 
slightly convex areas of better drained soils that have a 
dark surface layer that is similar in thickness to the plow 
layer of Sebewa soil and that has mottles in the subsoil. 
This included soil makes up about 8 to 10 percent of the 
unit. 

This Sebewa soil has moderate available water 
capacity. Permeability is moderate in the subsoil and 
rapid in the underlying material. The organic matter 
content of the surface layer is high. Surface runoff is 
very slow. This soil has a seasonal high water table that 
is near or above the surface early in spring. The surface 

_ layer is friable. It is easy to till under proper moisture 
conditions, but it becomes cloddy and hard to work if 
tilled when wet. 

Most of the acreage of this soil is used for cultivated 
crops. A few areas are used for hay or pasture or for 
woodland. 

This soil is well suited to corn, soybeans, and some 
kinds of small grain. It is poorly suited to winter wheat 
because ponding generally destroys the stands. Wetness 
and the hazard of wind erosion are limitations in use and 
management. Excessive water can be removed by open 
ditches, subsurface drains, surface drains, pumping, or a 
combination of these practices. If drainage and proper 
management are provided, this soil is suited to intensive 
row cropping. Conservation practices such as 
conservation tillage and the use of crop residue help to 
improve and maintain the tilth and content of organic 
matter of this soil and to control wind erosion. 

This soil is suited to grasses and legumes for hay or 
pasture. Drainage is needed for high yields of forage or 
pasture crops. Deep rooted legumes such as alfalfa are 
not so well suited as shallow rooted legumes. If this soil 
is used for pasture, overgrazing or grazing when the soil 
is wet are the major concerns of management. Grazing 
when the soil is wet causes surface compaction and 
poor tilth. Overgrazing reduces plant density and plant 
hardiness. Proper stocking rates, rotational grazing, 
timely deferment of grazing, and restricted use during 
wet periods help to reduce surface compaction and to 
maintain good tilth and plant density. 

This soil is suited to trees. The use of equipment is 
severely restricted. The hazards of seedling mortality, 
windthrow, and plant competition are severe because 
the seasonal high water table is at or near the surface 
for long periods. Harvesting of trees is generally delayed 
to extremely dry seasons or to periods when the ground 
is frozen. Water-tolerant species should be favored in 
stands. Replanting of seedlings is commonly needed. 
Seedling survival and growth is improved if competing 
vegetation is controlled. Unwanted trees and shrubs can 
be controlled or removed by site preparation or by 
spraying, cutting, or girdling. 
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This soil has severe limitations for building sites 
because of ponding. Drainage of most areas is difficult 
because the soil is commonly in the lowest lying part of 
the landscape. Pumping is needed because suitable 
outlets for drainage systems such as storm sewers are 
commonly not available. 

This soil has severe limitations for local roads and 
streets because of ponding and frost action. Drainage 
ditches along roads help to lower the water table and 
reduce the frost action potential. Strengthening the base 
material with sand and gravel or replacing the base with 
more suitable material helps to support heavier loads. 

Limitations are severe for septic tank absorption fields 
because of ponding and the poor filtering qualities of the 
Soil. Seepage of effluent into ground water supplies can 
cause pollution. 

This soil is in capability subclass Ilw and woodland 
Suitability subclass 2w. 


Se—Selfridge loamy fine sand. This nearly level, 
deep, somewhat poorly drained soil is in slightly convex 
areas on beach ridges, outwash plains, and low sand 
dunes. Areas are irregular in shape. They range from 2 
to 200 acres but are dominantly about 20 acres. 

In a typical profile, the surface layer is dark grayish 
brown loamy fine sand about 9 inches thick. The 
subsurface layer is brown, very friable loamy fine sand 
about 5 inches thick. The subsoil is about 28 inches 
thick. The upper part is pale brown, friable loamy sand; 
the middle part is yellowish brown, mottied, firm sandy 
clay loam; and the lower part is gray, mottled, very firm 
silty clay loam. The underlying material is brown and light 
brownish gray, mottled clay loam to a depth of 60 
inches. In some small areas the surface layer is sandy, 
and in other small, slightly higher lying areas the upper 
part of the subsoil does not have gray mottles. Some 
areas of this soil are in small swales and depressions 
and the surface layer is dark. 

Included with this soil in mapping are a few small 
areas of Blount soils and a few small, slightly higher lying 
areas of Brems soils. The included soils make up about 
10 to 12 percent of the unit. 

This Selfridge soil has moderate available water 
capacity. Permeability is rapid in the upper part of the 
subsoil and moderately slow in the lower part of the 
subsoil and underlying material. The organic matter 
content of the surface layer is moderate. Surface runoff 
is slow. The surface layer is medium acid or slightly acid 
unless limed. This soil has a seasonal high water table 
that is at a depth of 1 foot to 2 feet during spring. It is 
very friable and is easily tilled through a fairly wide range 
in moisture content. 

Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay or pasture, and 
other areas are used for woodland. 

This soil is suited to corn, soybeans, and small grain. 
Wetness is the main limitation in use and management. 
Excessive water can be removed by open ditches, 
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subsurface drains, pumping, or a combination of these 
practices. If drainage and proper management are 
provided, this soil is suited to intensive row cropping. 
Conservation practices such as the use of crop residue 
and cover crops help to maintain the tilth and improve 
and maintain the content of organic matter of this soil. 

This soil is suited to grasses and legumes for hay or 
pasture. Drainage is needed for high yields of forage or 
pasture crops. Deep rooted legumes such as alfalfa are 
poorly suited because of the seasonal high water table 
and the shallow depth to calcareous till or lacustrine 
material. If this soil is used for pasture, overgrazing is the 
main concern of management. Overgrazing reduces 
plant density and plant hardiness. Proper stocking rates, 
rotational grazing, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and soil in good condition. 

This soil is suited to trees. Seasonal wetness may 
cause a slight delay in harvesting or planting. Water- 
tolerant species should be favored in stands. Plant 
competition and seedling mortality are hazards if this soil 
is planted to trees. Replanting of some seedlings may be 
needed. Seedling survival and growth are improved if 
competing vegetation is controlled. Unwanted trees and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, or girdling. 

This soil has severe limitations for building sites 
because of wetness. An adequate drainage system in 
combination with storm sewers is needed to satisfactorily 
lower the water table. Dwellings should be constructed 
without basements. 

This soil has severe limitations for local roads and 
streets because of frost action. Drainage ditches along 
roads to lower the water table help to reduce the frost 
action potential. Limitations are severe for septic tank 
absorption fields because of wetness and moderately 
slow permeability. 

If sanitary facilities are not available, the water table 
can be lowered in this soil by the use of an adequate 
subsurface drainage system. Increasing the size of the 
absorption field in drained areas helps the.septic 
systems to function more efficiently. 

This soil is in capability subclass Iliw and woodland 
suitability subclass 3s. 


So—Suman silt loam. This nearly level, deep, very 
poorly drained soil is on flood plains. It is frequently 
flooded for brief periods. Areas are generally elongated. 
They range from 3 to 125 acres but are dominantly 
about 12 acres. 

In a typical profile, the surface layer is black silt loam 
about 7 inches thick. The subsurface layer is very dark 
gray, mottled clay loam about 6 inches thick. The subsoil 
is about 24 inches thick. The upper part is dark gray, 
mottled, firm clay loam, and the lower part is dark gray, 
mottled, friable sandy clay loam. The underlying material 
is light brownish gray, loose sand to a depth of 60 
inches. In some areas the surface layer is dark gray, and 
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in other areas the underlying material is stratified. A few 
areas of this soil decrease in organic matter content as 
depth increases. In some areas the subsoil is silt loam. 
Short steep slopes occur in this unit in about 50 to 60 
percent of the soils along the edge of Salt Creek. 

Included with this soil in mapping are small areas of 
Fluvaquents. Also included are areas of loamy sand or 
sand at a depth of less than 20 inches. The included 
soils make up about 8 to 10 percent of the unit. 

This Suman soil has moderate available water 
capacity. Permeability is moderately slow in the subsoil 
and rapid in the underlying material. The organic matter 
content of the surface layer is high. Surface runoff is 
slow. The surface layer is slightly acid or neutral. This 
soil has a seasonal high water table that is atthe  . 
surface or at a depth of 0.5 foot during a significant part 
of the year. Drainage is needed for crop production, and 
drainage systems have been installed in some areas. 
This soil has a firm surface layer that becomes cloddy 
and hard to work if it is tilled when wet. 

Some of the acreage of this soil is used for cultivated 
crops. A few areas are used for hay or pasture or for 
woodland. 

This soil is suited to corn, soybeans, and some kinds 
of small grain. It is poorly suited to winter wheat. Ponding 
or flooding generally destroys the stands unless the area 
is adequately protected from flooding. Wetness and the 
hazard of flooding are the main limitations in use and 
management. Excessive water can be removed by open 
ditches, subsurface drains, surface drains, pumping, or a 
combination of these practices. If drainage, adequate 
protection from flooding, and proper management are 
provided, this soil is suited to intensive row cropping. 
Conservation tillage and the use of crop residue help to 
improve and maintain the tilth and content of organic 
matter of this soil. 

This soil is suited to grasses and legumes for hay or 
pasture. Drainage is needed for high yields of forage or 
pasture. Deep rooted legumes such as alfalfa are poorly 
suited because of the high water table. If this soil is used 
for pasture, overgrazing and grazing when the soil is wet 
are the major concerns of management. Grazing when 
the soil is wet causes surface compaction and poor tilth. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and soil in good 
condition. 

This soil is poorly suited to trees, and only a few areas 
are used for woodland. The use of equipment is severely 
restricted. The hazards of plant competition, seedling 
mortality, and windthrow are severe because the water 
table is at or near the surface for long periods. 
Harvesting of trees is generally delayed to extremely dry 
seasons or to periods when the ground is frozen. Water- 
tolerant species should be favored in stands. Replanting 
of some seedlings is needed to maintain the density of 
stands. Seedling survival and growth are improved if 
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competing vegetation is controlled. Unwanted trees and 
shrubs can be controlled by site preparation or by 
spraying, cutting, or girdling. 

This soil has severe limitations for building sites 
because of wetness and flooding. It is not suitable for 
building sites. Drainage of most areas is difficult because 
this soil is generally in the lowest lying part of the 
landscape. Pumping is needed because suitable outlets 
for drainage systems such as storm sewers are 
commonly not available. Protection from flood waters is 
difficult because flooding normally occurs when streams 
back out into these areas. 

This soil has severe limitations for local roads and 
streets because of wetness, flooding, and low strength. 
Drainage ditches along roads help to lower the water 
table and reduce the frost action potential. The 
conditions caused by flooding are difficult to overcome. 
Elevating the roadbed helps {ο overcome wetness. 
Strengthening of the base material with sand and gravel 
or replacing the base with more suitable material helps 
to support vehicular traffic. 

Limitations are severe for septic tank absorption fields 
because of wetness, flooding, and moderately slow 
permeability. This soil is generally not suitable for septic 
tank absorption fields. 

This soil is in capability subclass lllw and woodland 
suitability subclass 2w. 


TcA— Tracy sandy loam, 0 to 2 percent slopes. 
This nearly level, deep, well drained soil is on broad, flat 
areas of the uplands. Areas are generally broad and 
irregular in shape. They range from 2 to 500 acres but 
are dominantly about 30 acres. 

In a typical profile, the surface layer is very dark brown 
sandy loam about 5 inches thick. The subsurface layer is 
brown sandy loam about 4 inches thick. The subsoil is 
about 51 inches thick. The upper part is dark brown and 
brown, friable, firm sandy loam, and the lower part is 
stratified, brown, shaly sandy clay loam and shaly loamy 
sand. The underlying material is mottled, brown and 
grayish brown, stratified loamy sand, sand, and shaly 
sand to a depth of 80 inches. In some places the subsoil 
is not so thick. In other places the underlying material is 
pale brown, stratified sand and loamy sand. In some 
areas of soils the depth to free carbonates is less than 
60 inches. In a few areas, slopes are more than 2 
percent. 

Included with this soil in mapping are a few small 
areas of Riddles and Hanna soils. The included soils 
make up about 10 to 12 percent of the unit. 

This Tracy soil has moderate available water capacity 
and permeability. The organic matter content of the 
surface layer is moderate. Surface runoff is slow. The 
surface layer is friable and is easily tilled through a fairly 
wide range in moisture content. 

Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay or pasture, and a 
few areas are used for orchards and woodland. 
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This soil is well suited to corn, soybeans, and small 
grain. Conservation practices are needed to help control 
wind erosion if cultivated crops are grown. Conservation 
tillage and the use of crop residue and cover crops help 
to control wind erosion and to improve and maintain the 
tilth and content of organic matter of this soil. This soil is 
droughty during seasons when rainfall is poorly 
distributed. 

This soil can be planted to grasses and legumes for 
hay or pasture to effectively control wind erosion. If the 
Soil is used for pasture, overgrazing and grazing when 
the soil is wet are the major concerns of management. 
Grazing when the soil is wet causes surface compaction 
and poor tilth. Overgrazing reduces plant density and 
plant hardiness. Proper stocking rates, rotational grazing, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and soil in good 
condition. 

This soil is well suited to trees. Plant competition is a 
hazard. Seedlings survive and grow well if competing 
vegetation is controlled. Unwanted trees and shrubs can 
be controlled or removed by site preparation or by 
spraying, cutting, or girdling. 

This soil has slight limitations for building sites. it has 
moderate limitations for local roads and streets because 
of frost action. Strengthening the base material with 
sand and gravel or replacing the base with more suitable 
material helps to support vehicular traffic and to 
overcome the frost action potential. 

This soil has slight limitations for septic tank 
absorption fields. If septic tank absorption fields are 
used, pollution of nearby shallow wells is a slight 
possibility. | 

This soil is in capability subclass Ils and woodland 
suitability subclass 10. 


TcB—Tracy sandy loam, 2 to 6 percent slopes. 
This gently sloping, deep, well drained soil is on broad, 
convex ridgetops and on long side slopes and toe slopes 
of the uplands. Areas are generally broad and irregular in 
shape. They range from 4 to 260 acres but are 
dominantly about 30 acres. 

In a typical profile, the surface layer is dark grayish 
brown sandy loam about 7 inches thick. The subsurface 
layer is brown sandy loam about 2 inches thick. The 
subsoil is about 33 inches thick. The upper part is 
yellowish brown sandy loam, and the lower part is 
yellowish brown, friable sandy loam. The underlying 
material is yellowish brown and strong brown, stratified 
sandy loam, loamy sand, and sand to a depth of 60 
inches. In some places the subsoil is not so thick. In 
other areas the depth to free carbonates is less than 60 
inches. In a few small areas, slopes are less than 2 
percent. In other areas, slopes are more than 6 percent. 

Included with this soil in mapping are a few small 
areas of Riddles soil. The included soil makes up about 
8 to 10 percent of the unit. 

This Tracy soil has moderate available water capacity 
and permeability. The organic matter content of the 
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surface layer is moderate. Surface runoff is medium. The 
surface layer is friable and is easily tilled through a fairly 
wide range in moisture content. 

Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay or pasture, and a 
few areas are used for orchards and woodland. 

This soil is well suited to corn, soybeans, and small 
grain. Conservation practices are needed to contral 
erosion and surface runoff if cultivated crops are grown. 
Crop rotation, conservation tillage, terraces, diversions, 
contour farming, grassed waterways, or grade 
stabilization structures help to prevent excessive soil 
loss. The use of crop residue and cover crops also helps 
to control erosion and to improve and maintain the tilth 
and content of organic matter of this soil. This soil is 
droughty during seasons when rainfall is poorly 
distributed. 

This soil can be planted to grasses and legumes for 
hay or pasture to effectively control wind and water 
erosion. If the soil is used for pasture, overgrazing and 
grazing when the soil is wet are the major concerns of 
management. Grazing when the soil is wet causes 
surface compaction, excessive runoff, and poor tilth. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and soil in good 
condition. 

This soil is well suited to trees. Plant competiton is a 
hazard if the soil is planted to trees. Seedlings survive 
and grow well if competing vegetation is controlled. 
Unwanted trees and shrubs can be controlled or 
removed by site preparation or by spraying, cutting, or 
girdling. 

This soil has slight limitations for dwellings with and 
without basements. Erosion is a hazard if the topsoil is 
disturbed. Retaining as much vegetative cover as 
possible during construction helps to reduce erosion. If 
the vegetation is removed, erosion can be reduced by 
Stockpiling the topsoil, replacing it as the final layer, and 
then reseeding the area to desirable grasses as quickly 
as possible. 

This soil has moderate limitations for local roads and 
streets because of frost action. Strengthening the base 
material with sand and gravel or replacing the base with 
more suitable material helps to support vehicular traffic 
and to reduce the possibility of frost heaving. 

Limitations are slight for septic tank absorption fields. 
If septic tank absorption fields are used, pollution of 
nearby shallow wells is a possibility. 

This soil is in capability subclass lle and woodland 
suitability subclass 10. 


TcC—Tracy sandy loam, 6 to 12 percent slopes. 
This moderately sloping, deep, well drained soil is on 
convex ridgetops and side slopes of uplands. Areas are 
fairly small and irregular in shape and range from 2 to 40 
acres. 
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In a typical profile, the surface layer is dark yellowish 
brown sandy loam about 10 inches thick. The subsoil is 
about 26 inches thick. The upper part is yellowish brown, 
very friable loam, and the lower part is dark yellowish 
brown, friable loamy sand and gravelly sand. The 
underlying material is yellowish brown, stratified loamy 
sand and sand to a depth of 60 inches. In some places 
the subsoil is not so thick. In other places most of the 
surface layer has been lost through erosion and is mixed 
with the subsoil. In these areas the surface layer is 
yellowish brown. Some areas of this soil are less than 60 
inches deep to free carbonates. In some areas, slopes 
are less than 6 percent. In other areas, slopes are more 
than 12 percent. 

Included with this soil in mapping are a few small 
areas of Riddles soil. The included soil makes up about 
6 to 8 percent of the unit. 

This Tracy soil has moderate available water capacity 
and permeability. The organic matter content of the 
surface layer is moderate. Surface runoff is medium. The 
surface layer is friable and is easily tilled through a fairly 
wide range in moisture content. 

Some of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay or pasture, and 
other areas are used for orchards and woodland. 

This soil is suited to corn, soybeans, and small grain. 
Conservation practices are needed їо control erosion 
and surface runoff if cultivated crops are grown. Crop 
rotation, conservation tillage, terraces, diversions, 
contour farming, grassed waterways, or grade — 
stabilization structures help to prevent exessive soil loss. 
Any conservation practice should fit the size of the 
delineation and be in accord with the practices used on 
surrounding cultivated soils. The use of crop residue and 
cover crops also helps to control erosion and to improve 
and maintain the tilth and content of organic matter of 
this soil. This soil is droughty during seasons when 
rainfall is poorly distributed. 

This soil can be planted to grasses and legumes for 
hay or pasture to effectively control wind and water 
erosion. If the soil is used for pasture, overgrazing and 
grazing when the soil is wet are the major concerns of 
management. Grazing when the soil is wet causes 
surface compaction, excessive runoff, and poor tilth. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and soil in good 
condition. 

This soil is well suited to trees. Plant competition is a 
hazard. Seedlings survive and grow well if competing 
vegetation is controlled. Unwanted trees and shrubs can 
be controlled or removed by site preparation or by 
spraying, cutting, or girdling. 

This soil has moderate limitations for dwellings with 
and without basements because of the slope. 
Developing lots at random and retaining as much 
vegetative cover as possible in other areas helps to 
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reduce erosion. Other ways to reduce erosion are to . 
construct housing on the contour so that roads will be on 
the contour and to build diversions between lots to 
intercept runoff. If the vegetation has been removed, 
erosion can be reduced by stockpiling the topsoil, 
replacing it as the final layer, and then reseeding the 
area to desirable grasses as quickly as possible. 

This soil has moderate limitations for local roads and 
streets because of slope and the frost action potential. 
Road cuts may be needed. Strengthening the base 
material with sand and gravel or replacing the base with 
more suitable material helps to support vehicular traffic. 

Limitations are moderate for septic tank absorption 
fields because of the slope. Some lines can be placed at 
a greater depth than others to obtain equal flow to the 
lines, or only one or two lines can be used and 
lengthened to obtain the amount of field needed. If 
septic tank absorption fields are used, pollution of 
nearby shallow wells is a slight possibility. 

This soil is in capability subclass tle and woodland 
suitability subclass 10. 


TcD—Tracy sandy loam, 12 to 18 percent slopes. 
This strongly sloping, deep, well drained soil is on 
ridgetops and side slopes and along drainageways of 
uplands. Areas are irregular in shape. They range from 2 
to 80 acres but are dominantly about 15 acres. 

In a typical profile, the surface layer is dark brown 
sandy loam about 7 inches thick. The subsoil is about 31 
inches thick. The upper part is dark yellowish brown, 
friable sandy loam; the middle part is dark yellowish 
brown, loose sand; and the lower part is yellowish 
brown, firm sandy clay loam. The underlying material is 
yellowish brown sand to a depth of 60 inches. In some 
areas the subsoil is not so thick. In other areas, depth to 
free carbonates is less than 60 inches and the profile is 
less acid than is typical. In a few small areas, slopes are 
less than 12 percent. In other areas, slopes are more 
than 18 percent. 

Included with this soil in mapping are a few small 
areas of Chelsea and Riddles soils. The included soils 
make up about 8 to 10 percent of the unit. 

This Tracy soil has moderate available water capacity 
and permeability. The organic matter content of the 
surface layer is moderate. Surface runoff is rapid. The 
surface layer is friable. 

Some of the acreage of this soil is used for cuttivated 
crops. Some areas are used for hay or pasture, and 
other areas are used for orchards and trees. 

This soil is suited to corn, soybeans, and small grain. 
Conservation practices are needed to control erosion 
and surface runoff if cultivated crops are grown. Crop 
rotation, conservation tillage, diversions, contour farming, 
and grassed waterways or grade stabilization structures 
help to prevent excessive soil loss. Any conservation 
practice should fit the size of the delineation and be in 
accord with the practices used on surrounding cultivated 
Soils. The use of crop residue and cover crops also 
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helps to control erosion and to improve and maintain the 
tilth and content of organic matter of this soil. 

This soil can be planted to grasses and legumes for 
hay or pasture to effectively control wind and water 
erosion. If this soil is used for pasture, overgrazing and 
grazing when the soil is wet are the major concerns of 
management. Grazing when the soil is wet causes 
surface compaction, excessive runoff, and poor tilth. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and soil in good 
condition. 

This soil is well suited to trees. Plant competition is a 
hazard if this soil is planted to trees. Seedlings survive 
and grow well if competing vegetation is controlled. 
Unwanted trees and shrubs can be controlled or 
removed by site preparation or by spraying, cutting, or 
girdling. 

This soil has severe limitations for building sites 
because of the slope. Developing lots at random and 
retaining as much vegetative cover as possible in other 
areas helps to reduce erosion. Other ways to reduce 
erosion are to construct housing on the contour so that 
roads will be placed on the contour and to build 
diversions between lots to intercept runoff. If the 
vegetation is removed, erosion can be reduced by 
stockpiling the topsoil, replacing it as the final layer, and 
then reseeding the area to desirable grasses as quickly 
as possible. 

This soil has severe limitations for local roads and 
streets because of slope. Extensive road cuts may be 
needed. Strengthening the base material with sand and 
gravel or replacing the base with more suitable material 
helps to support vehicular traffic. 

Limitations are severe for septic tank absorption fields 
because of slope. Some lines can be placed at a greater 
depth than others so that all lines receive equal flow, or 
one or two lines can be lengthened to obtain the amount 
of field needed. Machinery cannot be used on some of 
these slopes to install the absorption fields. If septic tank 
absorption fields are used, pollution of nearby shallow 
wells is a slight possibility. 

This soil is in capability subclass IVe and woodland 
suitability subclass 10. 


TyA—Tyner loamy sand, 0 to 3 percent slopes. 
This nearly level, deep, well drained soil is on slightly 
convex areas that are generally broad and irregular in 
shape. Areas range from 3 to 750 acres but are 
dominantly about 65 acres. 

In a typical profile, the surface layer is dark brown 
loamy sand about 9 inches thick. The subsurface layer is 
brown loamy sand about 3 inches thick. The subsoil is 
about 42 inches thick. It is dark yellowish brown, very 
friable or loose loamy sand and sand. The substratum is 
dark yellowish brown, mottled sand to a depth of 60 
inches. Large, fairly uniform areas of sandy loam subsoil. 
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occur in some small areas. Other areas are sandy 
throughout the profile. In some small areas, the slope is 
more than 3 percent. 

Included with this soil in mapping are a few small 
areas of Brems soils. The included soils make up about 
6 to 8 percent of the unit. Š 

This Tyner soil has moderate available water capacity 
and rapid permeability. The organic matter content of the 
surface layer is low. Surface runoff is slow. The surface 
layer is friable and is easily tilled through a wide range in 
moisture content. 

Most of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay or pasture, and a 
few areas are used for woodland. 

This soil is suited to corn, soybeans, and small grain. 
Droughtiness is the main limitation in use and 
management. Windbreaks, crop rotation, and 
conservation tillage are needed to help prevent 
excessive soil loss from wind erosion. The use of crop 
residue and cover crops also helps to control wind 
erosion and to improve and maintain the {ΗΠ and 
content of organic matter of this soil. 

This soil can be planted to grasses and legumes for 
hay or pasture to effectively control wind erosion. 
Overgrazing and grazing when the soil is wet cause 
surface compaction and poor tilth. Overgrazing also 
reduces plant density and plant hardiness. Proper 
stocking rates, rotational grazing, timely deferment of 
grazing, and restricted use during dry periods help to 
keep the pasture and soil in good condition. 

This soil is well suited to trees. A few areas are used 
for woodland. Seedling mortality is a moderate hazard 
because of the droughtiness. Replanting of some 
seedlings may be needed. Unwanted trees and shrubs 
can be controlled or removed by site preparation or by 
spraying, cutting, or girdling. 

This soil has slight limitations for building sites and for 
local roads and streets. Limitations are severe for septic 
tank absorption fields because of the poor filtering 
qualities of this soil. Pollution of nearby shallow wells is a 
possibility. 

This soil is in capability subclass Ills and woodland 
suitability subclass 3s. 


UbA—Udorthents, 0 to 3 percent slopes. These 
nearly level and gently sloping soils are on outwash 
plains, lake plains, til! plains, and moraines. Areas are 
fairly small, and are elongated or rounded. They range 
from 2 to 80 acres. 

No one pedon is typical of Udorthents, but in one of 
the more common pedons the surface layer is dark 
brown or very dark grayish brown loam or silt loam. The 
underlying material is made up of solid waste and layers 
of soil about 6 to 10 inches thick. In places the surface 
layer is brown, dark yellowish brown, yellowish brown, or 
brownish gray loamy sand, loam, sandy clay loam, or 
silty clay loam. The disturbance of these areas is so 
great that identification of the soil cannot be made. 
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Included with these soils in mapping are a few small 
areas of soils that are sandy and a few small areas that 
are clay loam. Also included are a few small areas that 
have slopes of more than 6 percent. The included soils 
make up about 10 percent of the unit. 

These Udorthents are idle land in areas where landfill 
operations have been completed. Weeds and grasses 
grow on the idle areas. In some areas, landfill operations 
are still active. 

These soils are suited to grasses that can provide 
cover and protection from erosion. After the landfill has 
settled, these areas are suitable for some species of 
shrubs and trees. The areas can be used for recreation 
purposes that do not require structures or buildings. 

These soils have very limited use. Because of the 
hazard of settling, only low cost shed type structures 
should be built on this soil for several years. Selection of 
alternate sites for dwellings, small commercial buildings, 
and local roads and streets is advisable. 

These soils are not assigned to a capability subclass 
or woodland suitability subclass. 


Uc—Urban land-Blount complex. This complex 
consists of areas of Urban land and nearly level and 
gently sloping, somewhat poorly drained Blount soil on 
glacial till plains in uplands. Areas are generally fairly 
large and range from 40 to 160 acres. Most areas are in 
the town of Valparaiso. 

In a typical area of Urban land, streets, parking lots, 
shopping centers, houses, buildings, and other structures 
cover the surface so that recognition of the type of soil 
cannot be made. About 55 percent of the complex is 
Urban land. 

In a typical profile of Blount soil, the surface layer is 
dark grayish brown silt loam about 11 inches thick. The 
subsoil is about 27 inches thick. It is yellowish brown, 
grayish brown, gray, and light brownish gray, mottled, 
firm and very firm silty clay loam. The underlying material 
is light olive brown silty clay loam to a depth of 60 
inches. This soil makes up about 40 percent of the 
complex. 

Included with this complex in mapping are a few 
depressional areas of Pewamo soils that are wetter than 
Blount soil. Also included are some higher lying areas of 
Morley soils. The included soils make up about 5 percent 
of the unit. 

The Blount soil has moderate available water capacity 
and slow or moderately slow permeability. The organic 
matter content of the surface layer is moderate. Surface 
runoff is slow to medium. Unless the surface layer is 
limed, it is medium acid or strongly acid. This soil has a 
seasonal high water table that is at a depth of 1 foot to 
3 feet during winter and spring. 

Most of the acreage of this soil is used for building site 
development. A few areas are idle or are used for 
playgrounds or recreation facilities. 

This soil is not used for crops, forage, or woodland. If 
small areas are used for garden plots and lawns, lime 
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and fertilizer should be added according to soil tests and 
plant needs. If trees and shrubs are planted, competing 
plants need to be controlled until the seedlings are 
established. 

The Blount soil has severe limitations for building sites 
because of wetness. Dwellings should be constructed 
without basements. An adequate drainage system, in 
combination with storm sewers, is needed to 
satisfactorily lower the water table. 

This soil has severe limitations for local roads and 
streets because of frost action and low strength. 
Drainage ditches along roads help to lower the water 
table and reduce the frost action potential. Strengthening 
the base material with sand and gravel or replacing the 
base with more suitable material helps to support 
vehicular traffic. 

Limitations are severe for septic tank absorption fields 
because of wetness and moderately slow or slow 
permeability. Sanitary facilities should be connected to 
commercial sewers and treatment facilities. 

This complex is not assigned to a capability subclass. 
Urban land is not assigned to a woodland suitability 
class. The Blount soil is woodland suitability subclass 3c. 


UcG—Udorthents, loamy, 3 to 30 percent slopes. 
These nearly level to steep soils are on outwash plains, 
lake plains, till plains, and moraines. Areas are fairly 
small and range from 3 to 100 acres. 

No one pedon is typical of Udorthents, but in one of 
the more common pedons the surface layer is dark 
brown or brown sandy loam or loam. Some areas are 
very dark grayish brown, dark yellowish brown, yellowish 
brown, or brownish gray loamy sand, sandy clay loam, 
sift loam, or light silty clay loam. In some places, the 
underlying material has gray mottles. In other places, the 
material is stratified, yellowish brown, brownish yellow, 
brown, and pale brown loam, sandy loam, loamy sand, 
sandy clay loam, and silty clay loam. In some areas the 
surface layer and some of the underlying layers have 
been removed or the surface layer has been reworked 
and mixed with the underlying layers. In other areas the 
upper layers of loamy material have been transported 
from another site. The disturbance of these areas is so 
great that identification of the soil cannot be made. 

Included with these soils in mapping are areas of soils 
that are sandy and a few areas of soils that are clay 
loam. Also included are areas that have very steep 
slopes as a result of cuts made to remove soil material, 
and a few small areas that surround small bodies of 
waiter. The included soils make up about 15 percent of 
the unit. 

These Udorthents are used for commercial building 
sites, borrow pits, interstate highway interchanges, and 
other large projects that require extensive earthmoving. 

These soils are suited to grasses that can provide 
cover and protection from erosion in sloping areas. If 
grasses for cover and protection are planted, additions 
of lime and fertilizer should be made according to soil 
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tests and plant needs. These tests are needed because 
of the extreme variability of the soil materíal. 

These soils are used for large construction sites. They 
are not suitable for the construction of dwellings. 
Limitations for construction sites are generally overcome 
by extensive earthmoving. Erosion should be controlled. 

Limitations for septic tank absorption fields are 
variable. Onsite investigations are needed. 

These soils are not assigned to a capability subclass 
or woodland suitability subclass. 


Ud—Urban land-Brems complex. This complex 
consists of areas of Urban land and nearly level and 
gently sloping, moderately well drained Brems soil on 
outwash plains. Areas are generally large and range 
from 40 to 300 acres. Most areas are in the town of 
Portage. 

In a typical area of Urban land, streets, parking lots, 
shopping centers, dwellings, buildings, and other 
structures cover the surface so that recognition of the 
soil cannot be made. About 55 percent of the area is 
Urban land. 

In a typical profile of Brems soil, the surface layer is 
very dark grayish brown sand about 12 inches thick. The 
subsoil is about 51 inches thick. The upper part is 
yellowish brown, very friable sand; the middle part is 
mottled, light yellowish brown, and strong brown, loose 
sand and mottled, dark brown, firm loamy sand; the 
lower part is mottled, yellowish brown, loose sand. The 
underlying material to a depth of 67 inches is gray and 
pale brown sand. This soil makes up about 40 percent of 
the area. 

Included with this complex in mapping are a few 
higher lying, sloping areas of Oakville soils and a few 
lower lying areas of Morocco and Selfridge soils. The 
included soils make up about 5 to 7 percent of the unit. 

The Brems soil has low available water capacity and 
rapid permeability. The organic matter content of the 
surface layer is low. Unless the surface layer is limed, it 
is medium acid or strongly acid. This soil has a seasonal 
high water table that is at a depth of 2 to 3 feet during 
winter and spring. 

Most of the acreage of this soil is used for building site 
development. A few areas are idle or are used for 
playgrounds or recreation facilities. 

This soil is not used for crops, forage, or woodland. If 
small areas are used for garden plots and lawns, lime 
and fertilizer should be added according to soil tests and 
plant needs. Droughtiness is a limitation and watering of 
lawns and garden plots is generally needed. If trees and 
shrubs are planted, seedling mortality is a hazard. 
Sufficient moisture needs to be applied at regular 
intervals until the plants are established. 

The Brems soil has moderate limitations for dwellings 
without basements because of wetness and severe 
limitations for dwellings with basements because of 
wetness. Dwellings should be constructed without 
basements. 
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This soil has moderate limitations for local roads and 
streets because of wetness. 

Limitations are severe for septic tank absorption fields 
because of wetness and the poor filtering qualities of the 
soil. Pollution of nearby shallow wells is a possibility. 
Commercial sewer hookup should be utilized. 

This complex is not assigned to a capability subclass. 
Urban land is not assigned to a woodland suitability 
subclass. The Brems soil is in woodland suitability 
subclass 3s. 


Ue—Urban land-Martinsville complex. This complex 
consists of areas of Urban land and nearly level, well 
drained Martinsville soil on terraces, lake plains, and 
outwash plains. Areas are fairly large and range from 40 
to 200 acres. Most areas are in the town of Chesterton. 

In a typical area of Urban land, streets, parking lots, 
shopping centers, dwellings, buildings, and other 
Structures cover the surface so that recognition of the 
type of soil cannot be made. About 55 percent of the 
area is Urban land. 

In a typical profile of Martinsville soil, the surface layer 
is dark grayish brown loam about 10 inches thick. The 
subsurface layer is brown loam about 2 inches thick. The 
subsoil is about 34 inches thick. The upper part is dark 
yellowish brown, firm silty clay loam; the middle part is 
yellowish brown, firm clay loam; and the lower part is 
yellowish brown, friable loam. The underlying material is 
yellowish brown and light yellowish brown, mottled, very 
friable sandy loam to a depth of 60 inches. This soil 
makes up about 40 percent of the area. Some areas are 
loam throughout the profile. 

Included with this complex in mapping are a few 
higher lying areas of Tracy soils that are sandier than the 
Martinsville soil and a few lower lying areas of Whitaker 
soils. The included soils make up about 5 percent of the 
unit. 

The Martinsville soil has high available water capacity 
and moderate permeability. The organic matter content 
of the surface layer is moderate. Unless the surface 
layer is limed, it is medium acid or strongly acid. 

Most of the acreage of this soil is used for building site 
development. A few areas are idle or are used for 
playgrounds or recreation facilities. 

This soil is not used for crops, forage, or woodland. If 
small areas are used for garden plots and lawns, lime 
and fertilizer should be added according to soil tests and 
plant needs. If trees and shrubs are planted, competing 
plants need to be controlled until the seedlings are 
established. 

The Martinsville soil has moderate limitations for 
building sites because of the shrink-swell potential. 
Foundations and footings should be designed to prevent 
structural damage caused by the shrinking and swelling. 
This soil has moderate limitations for local roads and 
Streets because of low strength and frost action. 
Strengthening the base material with sand and gravel 
helps to overcome the low strength of the material. 
Limitations are slight for septic tank absorption fields. 


This complex is not assigned to a capability subclass. 
Urban land is not assigned to a woodland suitability 
subclass. The Martinsville soil is in woodland suitability 
subclass 10. 


UmB—Urban land-Morley complex, 2 to 6 percent 
slopes. This complex consists of areas of Urban land 
and gently sloping, moderately well drained and well 
drained Morley soil on uplands. Areas are generally large 
and range from 40 to 200 acres. Most areas are in the 
town of Valparaiso. 

In a typical area of Urban land, streets, parking lots, 
Shopping centers, dwellings, buildings, and other 
Structures cover the surface so that recognition of the 
type of soil cannot be made. About 55 percent of the 
area is Urban land. i 

In a typical profile of Morley soil, the surface layer is 
dark grayish brown silt loam about 8 inches thick. The 
subsoil is about 34 inches thick. The upper part is 
yellowish brown, firm silty clay loam, and the lower part 
is yellowish brown, mottled, very firm silty clay loam. The 
underlying material is yellowish brown, firm, calcareous 
silty clay loam to a depth of 60 inches. This soil makes 
up about 40 percent of the area. In a few places the 
subsoil is brown, and gray mottles are absent. In a few 
other places the surface layer is loam. In a few areas, 
slopes are more than 6 percent. in a few other areas, 
slopes are less than 2 percent. 

. Included with this complex in mapping are a few areas 
of Blount soils that are wetter than the Morley soil and a 
few depressional areas of Pewamo soils. The included 
soils make up about 5 percent of the unit. 

The Morley soil has high available water capacity and 
moderately slow permeability. The organic matter 
content of the surface layer is moderate. Unless the 
surface layer is limed, it is medium acid or strongly acid. 
This soil has a seasonal high water table that is at a 
depth of 3 to 6 feet in winter and spring. 

Most of the acreage of this soil is used for building site 
development. A few areas are idle or are used for 
playgrounds or recreation facilities. 

This soil is not used for crops, forage, or woodland. If 
small areas are used for garden plots and lawns, lime 
and fertilizer should be added according to soil tests and 
plant needs. If trees and shrubs are planted, competing 
plants need to be controlled until the seedlings are 
established. 

The Morley soil has moderate limitations for building 
Sites because of the shrink-swell potentia! and moderate 
limitations for dwellings with basements because of 
wetness. Footings and foundations should be designed 
to prevent structural damage caused by the shrinking 
and swelling. If dwellings are constructed with 
basements, foundation drains should be installed. Some 
earthmoving may be required. Retaining as much 
vegetative cover as possible during construction helps to 
reduce erosion. If the vegetation has been removed, 
erosion can be reduced by stockpiling the topsoil, 
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replacing it as the final layer, and then reseeding the 
area as quickly as possible to desirable grasses. 

This soil has severe limitations for local roads and 
streets because of low strength. Strengthening the base 
material with sand and gravel or replacing the base with 
more suitable material helps to support vehicular traffic. 

Limitations are severe for septic tank absorption fields 
because of moderately slow or slow permeability and 
wetness. Sanitary facilities should be connected to 
commercial sewers and treatment facilities. Where 
commercial facilities are not available, large absorption 
fields can be used to overcome the reduced permeability 
of the soil. Wetness can be reduced by installing an 
adequate drainage system. 

This complex is not assigned to a capability subclass. 
Urban land is not assigned to a woodland suitability 
subclass. The Morley soil is in woodland suitability 
subclass 20. 


UpB—Urban land-Psamments complex, 0 to 6 
percent slopes. This complex consists of areas of 
Urban land and nearly level, well drained to excessively 
drained soils on low sand dunes and beach ridges. 
Areas are generally large and range from 10 to 800 
acres. Most areas are along the shore of Lake Michigan. 

In a typical area of Urban land, streets, parking lots, 
dwellings, buildings, and other structures cover the 
surface so that recognition of the type of soil cannot be 
made. About 55 percent of the area is Urban land. 

No one pedon is typical of Psamments, but one of the 
more common pedons is pale brown, loose fine sand to 
a depth of 60 inches or more. Because this soil has 
been disturbed by moving, it is not in its original state. 
The dunes have been leveled and the low areas have 
been filled to provide the nearly level topography 
required for use by industry. This soil makes up about 40 
percent of the area. Some areas are very pale brown or 
yellowish brown sand. 

Included with this complex in mapping are a few 
depressional areas of Adrian and Maumee soils. The 
included soils make up about 5 percent of the unit. 

The Psamments have low available water capacity and 
very rapid permeability. The organic matter content of 
the surface layer is very low. The surface layer varies 
widely in reaction, depending on the source of the 
replacement surface material. 

Most of the acreage of this soil is used for building site 
development. A few areas are idle or are used for 
recreation facilities. 

This soil is not used for crops, forage, or woodland. If 
small areas are used for lawns, lime and fertilizer should 
be added according to soil tests and plant needs. 
Droughtiness is a limitation and watering of lawns is 
commonly needed. If trees and shrubs are planted, 
seedling mortality is a hazard unless sufficient moisture 
is applied at regular intervals until the seedlings are 
established. 

Psamments have slight limitations for building sites 
and for local roads and streets. Limitations are severe 
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for septic tank absorption fields because of the poor 
filtering qualities of the soil. If septic tank absorption 
fields are used, seepage of effluent and the pollution of 
nearby shallow wells is a possibility. Wetness also can 
be a limitation for septic tank absorption fields, 
depending on conditions prior to land leveling. Sanitary 
facilities should be connected to commercial sewers and 
treatment facilities. 

This complex is not assigned to a capability subclass 
or woodland suitability subclass. 


Uw—Urban land-Whitaker complex. This complex 
consists of areas of Urban land and nearly level, 
somewhat poorly drained Whitaker soil on terraces, lake 
plains, and outwash plains. Areas are generally large and 
range from 30 to 120 acres. Most areas are in the town 
of Chesterton. 

In a typical area of Urban land, streets, parking lots, 
shopping centers, dwellings, buildings, and other 
structures cover the surface so that recognition of the 
type of soil cannot be made. About 55 percent of the 
area is Urban land. 

In a typical profile of Whitaker soil, the surface layer is 
dark grayish brown loam about 11 inches thick. The 
subsoil is about 26 inches thick. The upper part is brown, 
dark yellowish brown, yellowish brown, and gray, 
mottled, firm clay loam, and the lower part is grayish 
brown, mottled, friable sandy loam. The underlying 
material is yellowish brown and light brownish gray, 
Stratified loam and sandy loam. This soil makes up about 
40 percent of the area. 

Included with this unit in mapping are a few 
depressional areas of Sebewa soils that are wetter than 
the Whitaker soil. In a few small areas, slopes are more 
than 2 percent and gray mottles do not occur in the 
upper part of the subsoil. The included soil makes up 
about 5 percent of the unit. 

The Whitaker soil has high available water capacity 
and moderate permeability. The organic matter content 
of the surface layer is moderate. Unless the surface 
layer is limed, it is medium acid or strongly acid. This soil 
has a seasonal high water table that is at a depth of 1 
foot to 3 feet during winter and spring. 

Most of the acreage of this soil is used for building site 
development. A few areas are idle or are used for 
playgrounds or recreation facilities. 

This soil is not used for crops, forage, or woodland. If 
small areas are used for garden plots and lawns, lime 
and fertilizer should be added according to soil tests and 
plant needs. If trees and shrubs are planted, competing 
plants need to be controlled until the seedlings are 
established. 

The Whitaker soil has severe limitations for building 
sites because of wetness. Dwellings should be 
constructed without basements. An adequate drainage 
system in combination with storm sewers is needed to 
satisfactorily lower the water table. 

This soil has severe limitations for local roads and 
Streets because of frost action and low strength. 
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Drainage ditches along roads help to lower the water 
table and reduce the frost action potential. Strengthening 
of the base material with sand and gravel or replacing 
the base with more suitable material helps to support 
vehicular traffic. 

Limitations are severe for septic tank absorption fields 
because of wetness. Sanitary facilities should be 
connected to commercial sewers and treatment facilities. 
If facilities are not available, the water table can be 
lowered by the use of an adequate subsurface drainage 
system in combination with storm sewers. 

This complex is not assigned to a capability subclass. 
Urban land is not assigned to a woodland suitability 
subclass. The Whitaker soil is in woodland suitability 
subclass 3ο. 


Wa—Wallkill silt loam. This nearly level, deep, very 
poorly drained soil is in narrow depressional areas and 
around broad, flat organic areas adjoining uplands. It is 
frequently ponded with surface runoff from adjacent 
higher lying areas. Areas are generally fairly small and 
somewhat elongated. They range from 1 acre to 22 
acres but are dominantly about 4 acres. 

In a typical profile, the surface layer is dark grayish 
brown silt loam about 8 inches thick. The subsurface 
layer is dark grayish brown, mottled silt loam about 8 
inches thick. The subsoil is about 13 inches thick. The 
upper part is dark gray, mottled, firm silt loam, and the 
lower part is dark grayish brown, mottled, friable silt 
loam. The underlying mineral material is black, mottled, 
friable silt loam to a depth of 32 inches and dark reddish 
brown muck to a depth of 60 inches. In some areas the 
surface layer is lighter colored than the Wallkill soil, and 
in some places the alluvium is less than 20 inches thick. 

Included with this soil in mapping are a few 
depressional areas of Pewamo soil. The included soil 
makes up about 8 to 10 percent of the unit. 

This soil has high available water capacity. 
Permeability is moderate in the mineral soil and 
moderately slow to moderately rapid in the organic 
material. The organic matter content of the surface layer 
is high. Surface runoff is very slow. This soil has a 
seasonal high water table that is at or near the surface 
for prolonged periods, and ponding. occurs in some 
areas early in spring. The surface layer is friable and is 
easy to till under proper moisture conditions. 

Some of the acreage of this soil is used for cultivated 
crops. Some areas are used for hay or pasture, and 
other areas are used for woodland. 

This soil is suited to corn, soybeans, and small grain. It 
is poorly suited to winter wheat because ponding 
generally destroys the stands. Wetness is the main 
limitation in use and management. Excessive water can 
be removed by subsurface drains, surface drains, 
grassed waterways, pumping, or a combination of these 
Practices. If drainage and proper management are 
provided, this soil is suited to intensive row cropping. 
Conservation tillage and the use of crop residue help to 
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improve and maintain the tilth and content of organic 
matter of this soil. 

This soil is suited to grasses and legumes for hay or 
pasture. Drainage is needed for high yields of forage or 
pasture. Deep rooted legumes such as alfalfa are not so 
well suited as shallow rooted legumes. Overgrazing and 
grazing when the soil is wet causes surface compaction 
and poor tilth. Overgrazing also reduces plant density 
and plant hardiness. Proper stocking rates, rotational 
grazing, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and soil in 
good condition. 

This soil is poorly suited to trees, and only a few areas 
are used for woodland. The use of equipment is severely 
restricted. The hazards of seedling mortality and 
windthrow are severe because the seasonal high water 
table is at or near the surface for long periods. 
Harvesting of trees is generally delayed to extremely dry 
seasons or to periods when the ground is frozen. Water- 
tolerant species should be favored in stands. Replanting 
of some seedlings is generally needed. The chances of 
seedling survival and growth are improved if competing 
vegetation is controlled. Unwanted trees and shrubs can 
be controlled or removed by site preparation or by 
spraying, cutting, or girdling. 

This soil has severe limitations for building sites 
because of ponding and low strength. Drainage is 
difficult in most areas because the soil is commonly in 
the lowest lying part of the landscape. Pumping is 
needed because suitable outlets for drainage systems 
such as storm sewers are generally not available. 
Foundations and footings need to be placed on pilings 
for stability of structures. 

This soil has severe limitations for local roads and 
streets because of low strength, ponding, and frost 
action. The organic matter should be removed and 
suitable base material used as fill to strengthen the 
base. Drainage ditches along roads help to lower the 
water table and reduce the frost action potential. 
Limitations are severe for septic tank absorption fields 
because of ponding. 

This soil is in capability subclass lllw and woodland 
suitability subclass 4w. 


We—Warners silt loam. This nearly level, deep, very 
poorly drained soil is on flood plains. It is frequently 
flooded. Areas are irregular in shape. They range from 3 
to 50 acres but are dominantly about 10 acres. 

In a typical profile, the surface layer is black silt loam 
about 10 inches thick. The subsurface layer is very dark 
gray silty clay loam about 4 inches thick. The underlying 
material to a depth of 60 inches is grayish brown, firm 
Silty clay loam in the upper part and light gray and gray 
marl in the lower part. In some small areas, less than 12 
inches of mineral material overlies the marl. In other 
areas, carbonates are throughout the profile. 

Included with this soil in mapping are small areas of 
Edwards and Gilford soils. The included soils make up 
about 6 to 8 percent of the unit. 
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This Warners soil has low available water capacity. 
Permeability is moderately slow or moderate in the 
mineral material and variable in the marl. The organic 
matter content of the surface layer is high. Surface 
runoff is very slow. This soil has a seasonal high water 
table that is at or near the surface for prolonged periods, 
and ponding occurs in some areas early in spring. The 
surface layer is neutral or mildly alkaline. It is friable and 
easy to till under proper moisture conditions. 

Most of the acreage of this soil is drained and used for 
cultivated crops. Some areas are used for hay or 
pasture, and some areas are used for woodland. 

This soil is suited to corn, soybeans, and small grain. It 
is poorly suited to winter wheat because flooding and 
ponding generally destroy the stands. Wetness is the 
main limitation in use and management. Excessive water 
can be removed by open ditches, surface drains, 
pumping, or a combination of these practices. If drainage 
and proper management are provided, this soil is suited 
to intensive row cropping. Conservation tillage and the 
use of crop residue help to improve and maintain the 
tilth and content of organic matter of this soil. 

This soil is suited to grasses and legumes for hay or 
pasture. Drainage is needed for high yields of forage or 
pasture. Deep rooted legumes such as alfalfa are not so 
well suited as shallow rooted legumes. Overgrazing and 
grazing when the soil is wet causes surface compaction 
and poor tilth. Overgrazing also reduces plant density 
and plant hardiness. Proper stocking rates, rotational 
grazing, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and soil in 
good condition. 

This soil is poorly suited to trees, and only a few areas 
are used for woodland. The use of equipment is severely 
restricted. The hazards of seedling mortality and 
windthrow are severe because the seasonal high water 
table is at or near the surface for long periods. 
Harvesting of trees is generally delayed to extremely dry 
Seasons or to periods when the ground is frozen. Water- 
tolerant species should be favored in stands. The 
replanting of seedlings is commonly needed to maintain 
the density of stands. Chances of seedling survival and 
growth are improved if competing vegetation is 
controlled. Unwanted trees and shrubs can be controlled 
or removed by site preparation or by spraying, cutting, or 
girdling. 

This soil has severe limitations for building sites 
because of flooding and ponding. It is not suitable for 
building sites. Drainage of most areas is difficult because 
this soil is commonly in the lowest lying part of the 
landscape. Pumping is needed because suitable outlets 
for drainage systems such as storm sewers are generally 
not available. 

This soil has severe limitations for local roads and 
Streets because of ponding, flooding, and frost action. 
Drainage ditches along roads help to lower the water 
table and reduce the frost action potential. Limitations 
are severe for septic tank absorption fields because of 
ponding and flooding. 
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This soil is in capability subclass lllw and woodland 
suitability subclass 5w. 


Wh—Washtenaw silt loam. This nearly level, deep, 
very poorly drained soil is in depressional areas on 
moraines, till plains, and outwash plains. It is frequently 
ponded with surface runoff from adjacent higher lying 
areas. Areas, which are small and generally somewhat 
elongated, range from 1 acre to 15 acres. 

In a typical profile, the surface layer is dark grayish 
brown silt loam about 8 inches thick. The underlying 
material is dark grayish brown, friable silt loam to a 
depth of 22 inches and dark grayish brown, mottled, 
friable silt loam to a depth of 30 inches. The buried soil 
extends to a depth of 70 inches. Between a depth of 30 
and 37 inches, it is black, firm silt loam; between a depth 
of 37 and 62 inches, it is black, mottled, firm clay loam; 
and between a depth of 62 and 70 inches, it is gray, firm 
silty clay loam. The underlying material is gray, mottled 
silty clay loam to a depth of 80 inches. In areas of prairie 
soils the surface layer is black. In a few areas, outwash 
is less than 20 inches thick. 

Included with this soil in mapping are small areas of 
Pewamo and Wallkill soils. The included soils make up 
about 10 to 12 percent of the unit. 

This Washtenaw soil has very high available water 
capacity and slow or moderately slow permeability. 
Surface runoff is very slow or ponded. This soil has a 
seasonal high water table that is at or near the suriace 
for prolonged periods, and ponding occurs in some 
areas in winter and spring. 

Most of the acreage of this soil is drained and is used 
for cultivated crops. Some areas are used for hay or 
pasture, and some areas are used for woodland. 

This soil is suited to corn, soybeans, and small grain. It 
is poorly suited to winter wheat because flooding and 
ponding generally destroy the stands. Wetness is the 
main limitation in use and management. Excessive water 
can be removed by open ditches, subsurface drains, 
surface drains, pumping, or a combination of these 
practices. If drainage and proper management are 
provided, this soil is suited to intensive row cropping. 
Conservation tillage and the use of crop residue help to 
improve and maintain the tilth and content of organic 
matter of this soil. 

This soil is suited to grasses and legumes for hay or 
pasture. Drainage is needed for high yields of forage or 
pasture. Deep rooted legumes such as alfalfa are not so 
well suited as shallow rooted legumes. If this soil is used 
for pasture, overgrazing and grazing when the soil is wet 
are the major concerns of management. Grazing when 
the soil is wet causes surface compaction and poor tilth. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and soil in good 
condition. 

This soil is suited to trees, but only a few areas are 
used for trees. The use of equipment is severely 
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restricted. The hazards of seedling mortality and plant 
competition are severe because the seasonal high water 
table is at or near the surface for prolonged periods. 
Harvesting of trees is commonly delayed to extremely 
dry seasons or to periods when the ground is frozen. 
Water-tolerant species should be favored in stands. The 
replanting of seedlings is needed to maintain the density 
of stands. Seedling survival and growth are improved if 
competing vegetation is controlled. Unwanted trees and 
shrubs can be controlled or removed by site preparation 
or by spraying, cutting, or girdling. 

This soil has severe limitations for building sites 
because of ponding. Drainage is difficult in most areas 
because this soil is often in the lowest lying part of the 
landscape. Pumping is needed because suitable outlets 
for drainage systems such as storm sewers are generally 
not available. 

This soil has severe limitations for local roads and 
streets because of ponding and frost action. Drainage 
ditches along roads help to lower the water table and 
reduce the frost action potential. Strengthening of the 
base material with sand and gravel or replacing the base 
with more suitable material helps to support vehicular 
traffic. Limitations are severe for septic tank absorption 
fields because of ponding and moderately slow or slow 
permeability. 

This soil is in capability subclass tlw and woodland 
suitability subclass 2w. 


Wt—Whitaker loam. This nearly level, deep, 
somewhat poorly drained soil is on terraces, lake plains, 
and outwash plains. Areas are irregular in shape. They 
range from 3 to 104 acres but are dominantly about 20 
acres. 

In a typical profile, the surface layer is dark grayish 
brown loam about 9 inches thick. The subsoil is about 32 
inches thick. The upper part is mottled, yellowish brown, 
and fight brownish gray, firm clay loam; the middle part is 
yellowish brown, mottled, firm clay loam and friable loam; 
and the lower part is light brownish gray, mottled, friable 
sandy loam. The underlying material is yellowish brown, 
mottled, stratified loam, fine sand, and clay loam to a 
depth of 60 inches. in some areas the subsoil is not so 
thick, and in a few small areas the subsoil is brown. 
Small areas of this soil have more sand throughout the 
profile. In some small areas, the slopes are more than 2 
percent. 

Included with this soil in mapping are small areas of 
Blount and Sebewa soils. The included soils make up 
about 10 to 12 percent of the unit. 

This Whitaker soil has high available water capacity 
and moderate permeability. The organic matter content 
of the surface layer is moderate. Surface runoff is slow. 
This soil has a seasonal high water table that is at a 


57 


depth of 1 foot to 3 feet during winter and spring. The 
surface layer is friable and is easily tilled. 

Most of the acreage of this soil is used for cultivated 
Crops. Some areas are used for hay and pasture, and 
some areas are used for woodland. 

This soil is suited to corn, soybeans, and small grain. 
Wetness is the main limitation in use and management. 
If adequate drainage is provided, a conservation 
cropping system that includes row crops most of the 
time can be used. Conservation tillage and the use of 
crop residue and cover crops help to improve and 
maintain the tilth and content of organic matter of this 
Soil. 

This soil is well.suited to grasses and legumes for hay 
or pasture. Drainage is beneficial for high yields. Deep 
rooted legumes such as alfalfa are not so well suited as 
shallow rooted legumes. If this soil is used for pasture, 
Overgrazing and grazing when the soil is wet are the 
major concerns of management. Grazing when the soil is 
wet causes surface compaction and poor tilth. 
Overgrazing reduces plant density and plant hardiness. 
Proper stocking rates, rotational grazing, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and soil in good 
condition. 

This soil is suited to trees, but only a few areas are 
used for woodland. Plant competition is the main. hazard 
if this soil is planted to trees. Seasonal wetness can 
cause a slight delay in harvesting or planting. Water- 
tolerant species should be favored in stands. The 
seedlings survive and grow weil if competing vegetation 
is controlled. Unwanted trees and shrubs can be 
controlled or removed by site preparation or by spraying, 
cutting, or girdling. 

This soil has severe limitations for building sites 
because of wetness. An adequate drainage system, in 
combination with storm sewers, is needed to 
satisfactorily lower the water table. Dwellings and small 
commercial buildings should be constructed without 
basements. 

This soil has severe limtations for local roads and 
streets because of the frost action and low strength. 
Drainage ditches along roads help to lower the water 
table and reduce the frost action potential. Strengthening 
the base material with sand and gravel or replacing the 
base with more suitable material helps to support 
vehicular traffic. 

Limitations are severe for septic tank absorption fields 
because of wetness. If sanitary facilities are not 
available, the water table can be lowered by the use of 
an adequate subsurface drainage system. 

This soil is in capability subclass llw and woodland 
suitability subclass 3o. 
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use and management of the soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

in preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreation facilities; and for wildlife habitat. It 
can be used to identify the potentials and limitations of 
each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


crops and pasture 


Charles H. Walker, district conservationist, Soil Conservation Service, 
assisted in the preparation of this section. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 


yields of the main crops and hay and pasture plants are 
listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Detailed soil map 
units." Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

More than 176,405 acres in the survey area was used 
for crops and pasture in 1967, according to the 
Conservation Needs Inventory. Of this total, 11,010 
acres was used for permanent pasture; 99,421 acres for 
TOW Crops, mainly corn and soybeans; 29,653 acres for 
close growing crops, mainly wheat and oats; and 18,163 
acres for rotation hay and pasture. The rest was idle 
cropland used for conservation purposes (3). 

The potential is good for increased production of food 
in Porter County. Production could be considerably 
increased if the latest crop production technology was 
used throughout the county. The application of such 
technology can be greatly facilitated through the use of 
this soil survey. 

Acreage in crops and pasture has been gradually 
decreasing as more land is taken for urban development. 
In 1967 there was approximately 24,967 acres of urban 
and built-up land in the county. This rate has been 
increasing by approximately 2,000 acres per year. The 
use of this soil survey to help make land use decisions is 
described in the section “General soil map units”. These 
decisions will influence the future role of farming in the 
county. 

Soil drainage is the major soil problem in about 70 
percent of the cropland and pasture in Porter County 
(tg. 3) Most of the very poorly drained Adrian, Edwards, 

ord, Houghton, Maumee, Newton, Palms, Pewamo, 
Sebewa, Suman, Wallkill, Wamers, and Washtenaw soils 
have been satisfactorily drained and are used for farm 
crops. However, a few areas of poorly drained soils 
cannot be economically drained. These soils are in 
depressional areas, and drainage ditches have to be 
deep and extend for great distances for a suitable outlet. 
Many areas of Houghton soils are in depressions, and 
very few are satisfactorily drained. 

Without artificial drainage, the somewhat poorly 
drained soils are so wet that crops are damaged during 
most years. The Alida, Blount, Bourbon, Del Rey, Elliott, 
Fluvaquents, Haskins, and Selfridge soils are somewhat 
poorly drained. They make up about 76,348 acres. 

The design of both surface and subsurface drainage 
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Figure 3|-The water table in Maumee loamy sand in the background is at nearly the same level as the water level of the drainage 
ditch. 


systems varies with the kind of soil. A combination of 
surface drainage and tile drainage is needed in most 
areas of the very poorly drained soils used for intensive 
row cropping. Drains should be more closely spaced in 
soils that have slow permeability than in soils that are 
more permeable. Tile drainage is slow in Milford and 
Pewame soils. Finding adequate outlets for tile drainage 
is difficult in many areas of Houghton, Milford, Pewamo, 
and Suman soils. 

Because organic soils oxidize and subside when the 
pore space is filled with air, special drainage systems are 
needed to control the depth and the period of drainage. 
Keeping the water table at the level required by crops 
during the growing season and raising it to the surface 
during other parts of the year minimizes the oxidation 
and subsidence of organic soils. Information on drainage 
design for each kind of soil is available in the Technical 
Guide in local offices of the Soil Conservation Service. 

Erosion is the major concern on approximately 32 
percent of the cropland and pasture in Porter County. If 
the slope is more than 2 percent, erosion is a hazard. 
Loss of the surface layer through erosion is damaging 
for two reasons. First, productivity is reduced as the 


surface layer is lost and part of the subsoil is 
incorporated into the plow layer. Loss of the surface 
layer is especially damaging to soils that have a clayey 
subsoil, such as Markham, Morley, and Rawson soils. 
Erosion also reduces the productivity of soils that tend to 
be droughty, such as Brems, Chelsea, Elston (fig. 4), 
Metea, Plainfield, Tracy, and Tyner soils. Second, soil 
erosion results in sediment entering streams. Control of 
erosion minimizes the pollution of streams by sediment 
and improves water quality for municipal use, for 
recreation, and for fish and wildlife. 

Wind erosion on sandy soils is damaging because the 
surface layer is lost or the soil piles up excessively in 
places, If plants are fairly small, the wind can drive the 
sand grains with enough force to damage or destroy 
small plants. Wind erosion commonly occurs on soils 
that have a fairly deep water table, such as Brems, 
Chelsea, Elston, Metea, Oakville, Plainfield, Tracy, and 
Tyner soils. Erosion takes place at any time these soils 
have little or no vegetative cover. Fairly level, wet sandy 
soils, such as Bourbon, Maumee, Morocco, Newton, and 
Selfridge soils, are also subject to wind erosion if they 
have been drained and the water table lowered for crop 
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Figure 4.+-Wind erosion on Elston loam, O to 3 percent slopes. Tha surface has been left smooth and unprotected after plowing. 


production and there is little or no vegetative cover. 
Wind erosion can remove the surface layer of muck 
Soils, such as Adrian, Edwards, Houghton, and Palms 
soils, if adequate protection and vegetative cover are not 
provided and the water table has been lowered. Control 
of wind erosion minimizes loss of the surface soil and 
reduces pile up of soils in ditches, on roadways, in fence 
rows, and behind windbreaks. It also helps to control the 
pollution of streams by sediment. 


Erosion control practices provide surface cover, 
reduce runoff, and increase infiltration. A cropping 
system that keeps vegetative cover on the soil for 
extended periods can hold soil erosion losses to 
amounts that will not reduce the productive capacity of 
the soils. On livestock farms, which require pasture and 
hay, legume and grass forage crops in the cropping 
system reduce erosion on sloping land, add nitrogen to 
the soil, and improve tilth for the following crop. 


Contour farming is not practical in Porter County 
because slopes are so short and irregular. On the soils 
in this county, cropping systems that provide substantial 
vegetative cover are required to control erosion unless 
minimum tillage is practiced. Minimizing tillage and 


leaving crop residue on the surface help to increase 
infiltration and reduce the hazards of runoff and erosion. 
These practices can be adapted to most soils in the 
survey area, but they are more difficult to use 
Successfully on eroded soils, such as Markham and 
Morley soils. Conservation tillage for corn, which is 
increasing in use throughout the county, is also effective 
in reducing erosion on sloping soils. This practice can be 
adapted to most soils in the survey area, but it is more 
difficult to use successfully on soils that have a clayey 
surface layer. 

Diversions and parallel tile outlet terraces are used to 
shorten the length of slope and are effective in reducing 
sheet, rill, and gully erosion. They are most effective on 
deep, well drained soils that are highly susceptible to 
erosion. Terracing reduces soil loss and the associated 
loss of fertilizer elements, helps to control sediment and 
the resulting crop damage and damage to water courses, 
and reduces the need for grassed waterways which take 
up productive land that could be used for row crops. It 
makes farming on the contour easier so that less fuel is 
used by equipment, and it reduces the amount of 
pesticides entering water courses. Many areas of the 
Tracy soils are suitable for terracing. 
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Grassed waterways are needed in many of the sloping 
soils in Porter County, such as Morley and Tracy soils. In 
addition, many areas of Blount and Pewamo soils need 
waterways where a large watershed drains across these 
soils. In these soils, subsurface drainage is generally 
needed beneath the waterways. 

Because of the large number of open ditches in the 
county, many grade stabilization structures are needed. 
These structures help to reduce erosion in places where 
surface water drains into an open ditch. In addition, 
these structures are commonly needed in open ditches 
where the grade is excessive. In these places, water 
moves so rapidly that the sides and bottoms of some 
channels tend to erode. 

Wind erosion is a hazard on Adrian, Houghton, and 
Palms soils if they are drained. Wind erosion can 
damage these muck soils in a few hours if winds are 
strong and the soils are dry and bare of vegetation or 
surface mulch. Maintaining vegetative cover, using 
surface mulch, or keeping surfaces rough through proper 
tillage minimizes wind erosion on these soils. 
Windbreaks of adapted shrubs effectively reduce wind 
erosion on muck soils. Wind erosion_also occurs on the 
dark mineral soils if they are barren eee g 4) Sos 
that are plowed in the fall are very susceptible to wind 

_erosion the following spring. 

Soil fertility is naturally low or moderate in most of the 
soils on uplands and terraces in the survey area. These 
soils are strongly acid or medium acid. Plant nutrients 
are naturally higher in soils on flood plains, such as 
Fluvaquents and Suman soils. Those soils are neutral or 
mildly alkaline. The very poorly drained Edwards, Gilford, 
Milford, Sebewa, Warners, and Washtenaw soils are in 
slightly depressional areas and receive runoff from 
adjacent upland soils. They generally are slightly acid or 
neutral. 

Most upland and terrace soils generally require 
applications of ground limestone to raise the pH level for 
good growth of alfalfa and other crops that require 
nearly neutral soils. Available phosphorus and potash 
levels are naturally low in most of these soils. On all 
soils, additions of lime and fertilizer should be based on 
the results of soil tests, on the need of the crop, and on 
the expected level of yields. The Cooperative Extension 
Service can help in determining the kinds and amounts 
of fertilizer and lime to apply. 

Soil tilth is an important factor in the germination of 
seeds and in the infiltration of water into the soil. Soils 
that have good tilth are granular and porous. 

Many of the soils used for crops in the survey area 
have a surface layer of silt loam that is moderate in 
content of organic matter. Generally, the structure of 
such soils is moderate to weak. Intense rainfall may 
cause the formation of a crust on the surface layer that 
is hard when dry and impervious to water. Once a hard 
crust forms, infiltration is reduced and runoff is 
increased. Regular additions of crop residue, manure, 
and other organic material help to improve the soil 
structure and reduce crust formation. 
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Fall plowing is generally not a good practice on the 
sloping soils because of erosion. Wind erosion is a 
management concern on soils that have a sandy surface 
layer. 

Tilth is a concern on the dark, clayey Milford and 
Pewamo soils because they commonly stay wet until late 
in spring. If these soils are plowed when wet, they tend 
to become very cloddy when dry, and good seedbeds 
are difficult to prepare. Chiseling or plowing in the fall 
generally results in good tilth in the spring. 

Field crops suited to the soils and climate of Porter 
County include many crops that are not now commonly 
grown. Corn and soybeans are the main row crops. 
Wheat and oats are the common close growing crops. 
Rye could be grown, and grass seed could be produced 
from bromegrass, fescue, redtop, and bluegrass. 

Special crops are of limited commercial importance in 
the survey area. Only a small acreage is used for 
vegetables and fruits. Deep soils that have good natural 
drainage and that warm up early in spring are especially 
well suited to many vegetables and fruits. The Hanna, 
Martinsville, Metea, and Tracy soils on slopes of less 
than 6 percent are suitable for special crops. They make 
up about 15,352 acres. The Tracy soils would need to be 
irrigated for optimum production. Crops can generally be 
planted and harvested earlier on all of these soils than 
on the other soils in the survey area. 

If the muck soils are adequately drained, they are also 
well suited to a wide range of vegetable crops. The 
Adrian, Edwards, Houghton, and Palms muck soils make 
up about 9,797 acres. 

Most of the well drained soils are suitable for orchards 
and nursery plants. However, soils in low lying positions 
where frost is frequent and air drainage is poor generally 
are poorly suited to early vegetables, small fruits, and 
orchards. 

Latest information and suggestions for special crops 
can be obtained from local offices of the Cooperative 
Extension Service and the Soil Conservation Service. 


yields per acre 


The average yields per acre that can be expected of 
the principal crops. under a high level of management 
are shown in table 6. |in any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
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diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown, that good quality irrigation water is uniformly 
applied as needed, and that tillage is kept to a minimum. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 6 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils. 


land capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability 
classification is not a substitute for interpretations 
designed to show suitability and limitations of groups of 
soils for woodland, and for engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. These levels 
are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through Vill. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have slight limitations that restrict their 
use, 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class III soils have severe limitations that reduce the 
Choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 
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Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, 6, w, s, or 
©, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class ! there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
woodland, wildlife habitat, or recreation. 

Capability units are soil groups within a subclass. The 
Soils in a capability unit are enough alike to be suited to 
the same crops and pasture plants, to require similar 
management, and to have similar productivity. Capability 
units are generally designated by adding an Arabic 
numeral to the subclass symbol, for example, Ile-4 or 
Ille-6. 

The acreage of soils in each capability class and 
subclass is shown in [tab The capability classification 
of each map unit is given in the section “Detailed soil 
map units." 


woodland management and productivity 


can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination (woodland suitability) symbol for 
each soil. Soils assigned the same ordination symbol 
require the same general management and have about 
the same potential productivity. 

The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils for 
important trees. The number 1 indicates very high 
productivity; 2, high; 3, moderately high; 4, moderate; 
and-5, low. The second part of the symbol, a letter, 
indicates the major kind of soil limitation. The letter x 
indicates stoniness or rockiness; w, excessive water in or 
on the soil; f, toxic substances in the soil; d, restricted 
root depth; ο, clay in the upper part of the soil; s, sandy 
texture; f, high content of coarse fragments in the soil 
profile; and r, steep slopes. The letter o indicates that 
limitations or restrictions are insignificant. If a soil has 


more than one limitation, the priority is as follows: x, w, t, 
d, c, s, f, and r. 

In table 8, s/ght, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is slight if the 
expected soil loss is small, moderate if measures are 
needed to control erosion during logging and road 
construction, and severe if intensive management or 
special equipment and methods are needed to prevent 
excessive loss of soil. 

Ratings of equipment limitation reflect the 
characteristics and conditions of the soil that restrict use 
of the equipment generally needed in woodland 
management or harvesting. A rating of sfight indicates 
that use of equipment is not limited to a particular kind of 
equipment or time of year; moderate indicates a short 
seasonal limitation or a need for some modification in 
management or in equipment; and severe indicates a 
seasonal limitation, a need for special equipment or 
management, or a hazard in the use of equipment. - 

Seedling mortality ratings indicate the degree to which 
the soil affects the mortality of tree seedlings. Plant 
competition is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted during a period of sufficient rainfall. A rating of 
slight indicates that the expected mortality is less than 
25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Ratings of windthrow hazard are based on the soil 
characteristics that affect the development of tree roots 
and the ability of the soil to hold trees firmly. A rating of 
slight indicates that a few trees may be blown down by 
normal winds; moderate, that some trees will be blown 
down during periods of excessive soil wetness and 
strong winds; and severe, that many trees are blow 
down during periods of excessive soil wetness and 
moderate or strong winds. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a site index. This index is 
the average height, in feet, that dominant and 
codominant trees of a given species attain in a specified 
number of years. The site index applies to fully stocked, 
even-aged, unmanaged stands. Commonly grown trees 
are those that woodland managers generally favor in 
intermediate or improvement cuttings. They are selected 
on the basis of growth rate, quality, value, and 
marketability. 

Trees to plant are those that are suited to the soils 
and to commercial wood production. 


windbreaks and environmental plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 
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Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, hold snow on the fields, and provide food and 
cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
umm and maintained in good condition. 

|Table 9 shows the height that locally grown trees and 
shrubs are expected to reach jn 20 years on various 
soils. The estimates in table 9 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service or from a nursery. 


recreation 


The soils of the survey area are rated in|table 10 


according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 
In table 10] the degree of soil limitation is expressed 
as slight, moderate, or severe. Sight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 
The information in can be supplemented by 
other information in this survey, for example, 
ος for septic tank absorption fields in table 


| 13 nd interpretations for dwellings without basements 
and for local roads and streets in|table 12 
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Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
ΠΟ stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. ` 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking, horseback riding, and 
bicycling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 


wildlife habitat 


Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
Promoting the natural establishment of desirable plants. 

тың soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 


the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, timothy, lovegrass, bluegrass, bromegrass, 
clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are bluestem, goldenrod, 
beggarweed, wheatgrass, ragweed, crabgrass, and 
dandelion. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
the available water capacity, and wetness. Examples of 
these plants are oak, poplar, beech, wild cherry, 
sweetgum, apple, hawthorn, dogwood, hickory, 
elderberry, blackberry, and blueberry. Examples of fruit- 
producing shrubs that are suitable for planting on soils 
rated good are Russian-olive, autumn-olive, and 
crabapple. 
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Coniferous plants turnish browse, seeds, and cones. 
Soil properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, cedar, 
and juniper. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, wild millet, wildrice, saltgrass, 
cordgrass, rushes, sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite, pheasants, doves, meadowlarks, field 
sparrows, cottontails, red foxes, and woodchucks. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include wild 
turkeys, ruffed grouse, woodcocks, thrushes, 
woodpeckers, squirrels, gray foxes, raccoons, and white- 
tailed deer. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, rails, kingfishers, muskrats, mink, and beaver. 
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This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil properties" section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
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For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


building site development 


[Table 12 bhows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
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and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemenied pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock or to a 
cemented pan, the available water capacity in the upper 
40 inches, and the content of salts, sodium, and sulfidic 
materials affect plant growth. Flooding, wetness, slope, 
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stoniness, and the amount of sand, clay, or organic 
matter in the surface layer affect trafficability after 
vegetation is established. 


sanitary facilities 
Table 13|shows the degree and the kind of soil 
imitations that affect septic tank absorption fields, 


sewage lagoons, and sanitary landfills. The limitations 
are considered s/ight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 

воне shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to a 
cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to effectively filter the effluent. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly ` 
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impervious soil material for the lagoon floor and sides is 
required t tor шише seepage and contamination of 


arounda 

T Table Ts wes ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 

or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
Soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, 
bedrock, and cemented pans can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are- 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
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bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover-for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 


construction materials 


Table 14|gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 
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Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. ιν 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil 15 evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 
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water management 


gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas; embankments, dikes, and levees; and aquifer-fed 
ponds. The limitations are considered s/ight if soil 
Properties and site features are generally favorable for 
the indicated use and limitations are minor and are easily 
overcome; moderate if soil properties or site features are 
not favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, terraces and diversions, 
and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
Soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Aquifer-fed excavated ponds are pits or dugouts that 
extend to a ground-water aquifer or to a depth below a 
permanent water table. Excluded are ponds that are fed 
only by surface runoff and embankment ponds that 
impound water 3 feet or more above the original surface. 
Excavated ponds are affected by depth to a permanent 
water table, permeability of the aquifer, and quality of the 
water as inferred from the salinity of the soil. Depth to 
bedrock and the content of large stones affect the ease 
of excavation. 
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Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 
subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock or to a cemented pan, 
large stones, slope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in the 
root zone, such as salts, sodium, or sulfur. Availability of 
drainage outlets is not considered in the ratings. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 


a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
rooting depth, a severe hazard of wind or water erosion, 
an excessively coarse texture, and restricted permeability 
adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of wind erosion, low available water 
capacity, restricted rooting depth, toxic substances, such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 


soil properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
ο. characteristics. These results are reported in 
table 16. 


Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 
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| Table 16|gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and their morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If a soil contains particles coarser than 
sand, an appropriate modifier is added, for example, 
“gravelly.” Textural terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 


adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as Pt. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 


Μ. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are rounded to the nearest 5 percent. 
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Thus, if the ranges of gradation and Atterberg limits 
extend a marginal amount (1 or 2 percentage points) 
across classification boundaries, the classification in the 
marginal zone is omitted in the table. 


physical and chemical properties 


Table 17 Shows estimates of some characteristics and 


features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
Soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a soil also affect tillage and earth-moving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is 
expressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
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management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of soil if used as 
construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; mederate, 3 to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and.permeability. Values of K range from 0.05 to 0.69. 
The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 
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Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind 
erosion in cultivated areas. The groups indicate the 
susceptibility of soil to wind erosion and the amount of 
soil lost. Soils are grouped according to the following 
distinctions: ` 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control wind 
erosion are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control wind erosion 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind erosion are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control wind erosion are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 

Organic matter is the plant and animal residue in the 
Soil at various stages of decomposition. 

In table 17, the estimated content of organic matter of 
the plow layer is expressed as a percentage, by weight, 
of the soil material that is less than 2 millimeters in 
diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
Soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 
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soil and water features 


[ Table 18 gives estimates of various soil and water 

features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
Soils of moderately fine texture or fine texture. These 
Soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
Soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, or by runoff from 
adjacent slopes. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 
are not considered flooding. 

gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, and 
frequent. None means that flooding is not probable and 
frequent that it occurs on an average of more than once 
in 2 years. Duration expressed as very brief indicates that 
flooding lasts less than 2 days. Probable dates are 
expressed in months; November-May, for example, means 
that flooding can occur during the period November 
through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered is local information about the extent 
and levels of flooding and the relation of each soil on 
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the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
даш flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 18 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched or apparent; and the months of the year that 
the water table commonly is high. A water table that is 
seasonally high for less than 1 month is not indicated in 
table 18. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A perched 
water table is water standing above an unsaturated 
zone. In places an upper, or perched, water table is 
separated from a lower one by a dry zone. 

Only saturated zones within a'depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is 
specified as either soft or hard. If the rock is soft or 
fractured, excavations generally can be made with 
trenching machines, backhoes, or small rippers. If the 
rock is hard or massive, blasting or special equipment 
generally is needed for excavations. 


Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (6). Beginning 
with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. 
Classification is based on soil properties observed in the 
field or inferred from those observations or from 
laboratory measurements. | he soils of the 
survey area are classified according to the system. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Alfisols. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Udalfs (Ud, meaning 
humid, plus a/fs, from Alfisols). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Hapludalfs (Hap/, meaning 
minimal horizonation, plus udaffs, the suborder of the 
Alfisols that have a udic moisture regime). 

SUBGROUF. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Hapludalfs. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 


mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine-loamy, mixed, mesic Typic 
Hapludalfs. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


soil series and thelr morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area of 
soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the Soil Survey Manual (5). Many of 
the technical terms used in the descriptions are defined 
in Soil Taxonomy (6). Unless otherwise stated, colors in 
the descriptions are for moist soil. Following the pedon 
description is the range of important characteristics of 
the soils in the series. 

The map units of each soil series are described in the 
section "Detailed soil map units.” 


Adrian series 


The Adrian series consists of deep, very poorly 
drained soils in old lake basins on outwash plains and 
along established ditches. These soils formed in organic 
deposits overlying sand. Permeability is moderately slow 
to moderately rapid in the organic material and rapid in 
the underlying sandy material. Slopes are 0 to 2 percent. 

Adrian soils are similar to Edwards, Houghton, and 
Palms soils. Edwards soils have 16 to 50 inches of 
organic material overlying marl, and Palms soils have 16 
to 50 inches of organic material overlying loamy mineral 
material. Houghton soils formed in deposits of organic 
material that are more than 51 inches thick. 
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Typical pedon of Adrian muck, drained, in an idle field 
1,600 feet north and 100 feet west of the southeast 
corner of sec. 22, T. 37 Ν., R. 6 W. 


Oa1—0 to 18 inches; black (10YR 2/1) sapric material 
broken and rubbed; less than 5 percent fiber, less 
than 1 percent rubbed; weak medium subangular 
blocky structure parting to moderate medium 
granular; friable; primarily herbaceous fibers; about 5 
percent mineral material; very strongly acid; abrupt 
wavy boundary. 

Oa2—18 to 30 inches; very dark gray (10YR 3/1) sapric 
material broken and rubbed; less than 5 percent 
fiber, less than 1 percent rubbed; weak medium 
subangular blocky structure parting to moderate 
medium granular; friable; primarily herbaceous fibers; 
about 25 percent mineral material; strongly acid; 
gradual wavy boundary. 

IIG1—30 to 34 inches; very dark gray (10YR 2/1) loamy 
sand; weak coarse subangular blocky structure; 
friable; medium acid; abrupt smooth boundary. 

11C2—34 to 60 inches; gray (10YR 6/1) sand; single 
grain; loose; slight effervescence; mildly aikaline. 


The depth to the sandy IIC horizon is 16 to 50 inches. 
The material is derived primarily from herbaceous plants. 
The organic part has a pH of less than 5.5 in calcium 
chloride. The surface layer is black (10YR 2/1 or N 2/0). 
The subsurface and bottom tiers have hue of 10YR or 
7.5YR, value of 2 or 3, and chroma of 1 or 2. Some 
horizons are black (N 2/0) or very dark gray (N 3/0). 
The organic layer immediately above the sandy IIC 
horizon contains 40 percent mineral material in some 
pedons. 

The IIC horizon is sand, loamy sand, gravelly sand, or 
gravelly loamy sand. It has hue of 10YR, value of 5 or 6, 
and chroma of 1 or 2. It ranges from medium acid to 
moderately alkaline. Some pedons are 5 to 30 
percent gravel, by volume, in the IIC horizon. 


Alida series 


The Alida series consists of deep, somewhat poorly 
drained soils on outwash plains. These soils formed in 
glacial outwash that contains a fairly large amount of 
shale. Permeability is moderate in the solum and rapid in 
the substratum. Slopes are 0 to 2 percent. 

Alida soils are similar to Bourbon soils and are 
commonly adjacent to Gilford, Hanna, Lydick, and 
Pinhook soils. Bourbon soils have less clay in the subsoil 
than the Alida soils, and Gilford soils have a thicker dark 
surface layer. Hanna soils do not have low chroma 
mottles in the upper part of the solum. Lydick soils do 
not have low chroma mottles in the solum. Pinhook soils 
have less clay in the solum than Alida soils and have a 
gray subsoil. 

Typical pedon of Alida loam, in a cultivated field 310 
feet south and 900 feet west of the center of sec. 33, T. 
34 N., R. 5 W. 
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Ap—0 to 8 inches; very dark brown (10YR 2/2) loam, 
grayish brown (10YR 5/2) dry; moderate medium 
granular structure; friable; many roots; 5 percent 
gravel; strongly acid; abrupt smooth boundary. 

B1—8 to 11 inches; brown (10YR 5/3) loam; weak fine 
subangular blocky structure; friable; few roots; very 
dark grayish brown (10YR 3/2) root and worm 
channels; 5 percent gravel; strongly acid; clear wavy 
boundary. 

B21t—11 to 13 inches; yellowish brown (10YR 5/4) 
loam; few fine faint pale brown (10YR 6/3) mottles; 
moderate fine and medium subangular blocky 
structure; firm; few roots; thin patchy dark brown 
(10YR 3/3) clay films on faces of peds and as 
linings in voids; 5 percent gravel; very strongly acid; 
clear wavy boundary. 

B22t—13 to 18 inches; yellowish brown (10YR 5/4) clay 
loam; common medium distinct light brownish gray 
(10YR 6/2) and pale brown (10YR 6/3) mottles; 

. moderate medium subangular blocky structure; firm; 
few roots; thin discontinuous dark brown (10YR 3/3) 
clay films on faces of peds and as linings in voids; 
15 percent gravel; few fine black (10YR 2/1) 
concretions; very strongly acid; clear wavy boundary. 

B23t—18 to 25 inches; pale brown (10YR 6/3) sandy 
clay loam; common medium distinct light brownish 
gray (10YR 6/2) and yellowish brown (10YR 5/6) 
mottles; weak medium and coarse subangular 
blocky structure; firm; thin patchy dark brown (10YR 
3/3) clay films on faces of some peds and as linings 
in voids; 15 percent gravel; few fine black (10YR 2/1) 
concretions; very strongly acid; gradual wavy 
boundary. 

B24t—25 to 36 inches; yellowish brown (10YR 5/4) 
sandy clay loam; many coarse distinct gray (10YR 
6/1) mottles; weak coarse subangular blocky 
Structure; friable; 15 percent gravel; few fine black 
(10YR 2/1) concretions; very strongly acid; clear 
wavy boundary. 

B31—36 to 49 inches; yellowish brown (10YR 5/4) 
sandy loam; many coarse distinct light brownish gray 
(10YR 6/3) mottles; massive; triable; 13 percent 
gravel; few fine black (10YR 2/1) concretions; 
strongly acid; clear wavy boundary. 

B32g—49 to 55 inches; gray (10YH 5/1) shaly clay loam; 
common medium distinct yellowish brown (10YR 5/6) 
mottles; weak coarse subangular blocky structure; 
firm; 40 percent shale; strongly acid; gradual wavy 
boundary. 

Cg—55 to 60 inches; dark grayish brown (10YR 4/2) 
Stratified shaly sandy clay loam and sand; many 
medium distinct yellowish brown (10YR 5/6) mottles; 
massive; friable; loose; 20 percent shale; slightly 
acid. 


Thickness of the solum ranges from 40 to 60 inches. 
The Ap horizon has hue of 10YR, value 2 or 3, and 
chroma of 1 or 2. Some pedons have an A2 horizon that 
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has hue of 10ΥΒ, value of 5 or 6, and chroma of 2 or 3. 
The A horizon is dominantly loam, but in some pedons it 
is silt loam or sandy loam. 

The matrix of the B horizon has hue of 10YR, value of 
5 or 6, and chroma of 3 to 6 with mottles of chroma of 1 
or 2. The upper 20 inches of the argillic horizon 
averages between 25 and 35 percent clay. 


Blount series 


The Blount series consists of deep, somewhat poorly 
drained soils on upland till plains. These soils formed in 
calcareous glacial till. Permeability is slow or moderately 
slow. Slopes range from 0 to 3 percent. 

Blount soils are similar to the Del Rey, Elliott, and 
Haskins soils. The Del Rey soils formed in lacustrine 
deposits. The Elliott soils are prairie soils and have a 
dark surface layer. The Haskins soils are loamy in the 
upper part of the profile. 

Typical pedon of Blount silt loam, 0 to 3 percent 
slopes, in a cultivated field 720 feet north and 1,380 feet 
west of the center of sec. 14, T. 34 N., R. 7 W. 


Ар—0 to 11 inches; dark grayish brown (10YR 4/2) silt 
loam, light gray (10YR 7/2) dry; moderate medium 
granular structure; friable; neutral; abrupt smooth 
boundary. 

B1t—11 to 14 inches; yellowish brown (10YR 5/4) silty 
clay loam; common fine distinct light brownish gray 
(10YR 6/2) mottles; weak fine subangular blocky 
Structure; firm; 2 percent gravel; medium acid; clear 
wavy boundary. 

B21tg—14 to 20 inches; grayish brown (2.5Y 5/2) silty 
clay loam; many medium distinct yellowish brown 
(10YR 5/4) mottles; moderate fine and medium 
angular and subangular blocky structure; firm; thin 
discontinuous grayish brown (10YR 5/2) clay films 
on faces of peds; few patchy dark gray (10YR 4/1) 
organic stains; 3 percent fine gravel; strongly acid; 
clear wavy boundary. 

B221—20 to 27 inches; mottled yellowish brown (10YR 
5/4), gray (10YR 5/1), and light brownish gray 
(10 YR 6/2) silty clay loam; moderate medium 
prismatic structure parting to moderate medium 
angular and subangular blocky; very firm; thick 
continuous dark gray (10YR 4/1) clay films on faces 
of prisms and common distinct medium dark gray 
(10YR 4/1) clay films on faces of peds; few black 
(10YR 2/1) iron and manganese oxide stains; 3 
percent fine gravel; strongly acid; clear wavy 
boundary. 

B23t—27 to 31 inches; mottled yellowish brown (10YR 
5/4), gray (10YR 5/1), and light brownish gray 
(10YR 6/2) silty clay loam; weak coarse prismatic 
structure parting to moderate medium and coarse 
subangular blocky; firm; thin continuous dark gray 
(10 YR 4/1) clay films on faces of peds and prisms; 
few black (10YR 2/1) iron and manganese oxide 
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stains; 6 percent fine gravel; slight effervescence; 
mildly alkaline; clear wavy boundary. 

B3—31 to 38 inches; mottled yellowish brown (10YR 
5/4), gray (10 YR 5/1), and light brownish gray (10YR 
6/2) silty clay loam; weak, coarse, subangular 
blocky structure; firm; thin discontinuous dark gray 
(10ҮВ 4/1) clay films on faces of peds; few black 
(10YR 2/1) iron and manganese oxide stains; 9 
percent fine gravel; slight effervescence; mildly 
alkaline; clear wavy boundary. 

C—38 to 60 inches; light olive brown (2.5Y 5/4) silty clay 
loam; common medium distinct gray (10YR 6/1) 
mottles; massive; firm; common white (10YR 8/1) 
calcareous deposits; strong effervescence; 
moderately alkaline. 


Thickness of the solum ranges from 20 to 42 inches. 

The Ap horizon is dark gray (10YR 4/1) or dark 
grayish brown (10YR 4/2) silt loam or loam. Where the 
Soil has not been disturbed, the A1 horizon is less than 5 
inches thick and has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. 

The B2t horizon has hue of 10YR or 2.5Y, value of 4 
to 6, and chroma of 1 to 6. It is silty clay loam, clay 
loam, clay, or silty clay. The upper part averages 
between 35 and 48 percent clay and ranges from 
medium acid to very strongly acid. The lower part ranges 
from medium acid to moderately alkaline. 

The C horizon is silty clay loam or clay loam. 


Bourbon series 


The Bourbon series consists of deep, somewhat 
poorly drained soils on outwash plains, valley trains, and 
sandy lake plains. These soils formed in loamy and 
sandy glaciofluvial deposits. Permeability is moderately 
rapid. Slopes are 0 to 2 percent. 

Bourbon soils are similar to Alida and Hanna soils and 
are adjacent to Gilford, Pinhook, and Tracy soils. The 
Alida soils are loam, clay loam, and sandy clay loam in 
the B horizon. Hanna soils do not have a dark surface 
layer. Gilford soils have a thicker dark surface layer than 
the Bourbon soils, a dominantly gray profile, and are in 
lower lying areas. Pinhook soils have a dominantly gray 
profile and are in slightly lower lying areas. Tracy soils 
have a brown subsoil, do not have mottles, and are on 
the higher lying areas surrounding the Bourbon soils. 

Typical pedon of Bourbon sandy loam, in a cultivated 
field 300 feet south and 20 feet east of the center of 
sec. 24, Τ. 34 Ν., R. 5 W. 


Ар—0 to 9 inches; very dark brown (10YR 2/2) sandy 
loam, grayish brown (10YR 5/2) dry; moderate 
medium granular structure; friable; few fine roots; 2 
percent shale fragments; slightly acid; abrupt 
smooth boundary. 

A2—9 to 12 inches; brown (10YR 5/3) sandy loam, very 
pale brown (10YR 7/3) dry; few fine distinct 
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yellowish brown (10YR 5/6) mottles; weak medium 
subangular blocky structure; friable; few fine roots; 
thin discontinuous dark grayish brown (10YR 4/2) 
organic coatings on faces of peds; a few fine 
prominent black (10YR 2/1) iron-manganese 
accumulations; 2 percent shale fragments; very 
strongly acid; clear wavy boundary. 

B21t—12 to 25 inches; brown (10YR 5/3) loam; many 
medium faint grayish brown (10YR 5/2) and few fine 
distinct yellowish brown (10YR 5/6) mottles; 
moderate medium subangular blocky structure; 
friable; few fine roots; thin discontinuous grayish 
brown (10YR 5/2) clay films on faces of peds and in 
pores; 2 percent shale fragments; very strongly acid; 
clear wavy boundary. 

IIB22t—25 to 30 inches; yellowish brown (10YR 5/4) 
loamy sand; few fine distinct grayish brown (10YR 
5/2) mottles; weak coarse subangular blocky 
structure; friable; few fine roots; thin discontinuous 
gray (10YR 5/1) clay films on faces of peds and as 
bridging between sand grains; thin discontinuous 
dark yellowish brown (10YR 4/4) organic coatings 
on faces of peds; 10 percent shale fragments; very 
strongly acid; clear wavy boundary. 

1831—30 to 50 inches; stratified pale brown (10YR 6/3) 
sand and yellowish brown (10YR 5/6) shaly sand; 
single grain; loose; many coarse distinct dark brown 
(7.5YR 4/4) soft iron segregations; 15 percent shale 
fragments; very strongly acid; clear wavy boundary. 

1832—50 to 65 inches; brown (10YR 4/3) shaly sand; 
few fine distinct gray (10YR 5/1) and yellowish 
brown (10 YR 5/6) mottles; weak medium 
subangular blocky structure; friable; 30 percent 
shale fragments; medium acid; clear wavy boundary. 

1IC—65 to 70 inches; dark gray (10YR 4/1) stratified 
sand and loamy sand; single grain; loose; 10 
percent shale fragments; neutral; clear wavy 
boundary. 


Thickness of the solum ranges from 40 to 70 inches. 
Coarse fragments range from 1 to 30 percent in the 
solum. 

The Ap horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is sandy loam or loamy sand. If the 
soil has not been cultivated, there is an A1 horizon. 

The B2 horizon has hue of 10YR, value of 4 or 5, and 
chroma of 3 to 6. It ranges from medium acid to very 
strongly acid. 


Brems series 


The Brems series consists of deep, moderately well 
drained soils on outwash plains. These soils formed in 
acid outwash sand. The wind has reworked the sand in 
places. Permeability is rapid. Slopes range from 0 to 3 
percent. 

Brems soils are similar to Hanna soils and are 
adjacent to Morocco, Plainfield, and Tyner soils. Hanna 
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soils have more clay in the subsoil than the Brems soils 
and have 5 to 15 percent coarse fragments throughout 
the solum. Morocco soils have a grayer subsoil and are 
in lower lying positions. Plainfield and Tyner soils are in 
higher lying, sloping positions and do not have low 
chroma mottles in the profile. 

Typical pedon of Brems sand, 0 to 3 percent slopes, in 
an idle field 2,000 feet south and 180 feet west of the 
northeast corner of sec. 9, T. 32 N., R. 5 W. 


Ap—0 to 12 inches; very dark grayish brown (10YR 3/2) 
sand, light brownish gray (10YR 6/2) dry; weak fine 
granular structure; very friable; common roots; 
medium acid; abrupt smooth boundary. 

В21—12 to 24 inches; yellowish brown (10YR 5/4) sand; 
common medium distinct strong brown (7.5YR 5/6) 
mottles; weak fine subangular blocky structure 
parting to weak fine granular; very friable; few roots; 
very strongly acid; clear wavy boundary. 

B22—24 to 31 inches; light yellowish brown (10YR 6/4) 
sand; common medium faint light gray (10YR 7/2) 
and strong brown (7.5YR 5/6) mottles; single grain; 
loose; common light gray (10YR 7/2) uncoated sand 
grains; few very dark gray (10YR 3/1) iron and 
manganese oxide accumulations; very strongly acid; 
clear wavy boundary. 

B23—31 to 45 inches; strong brown (7.5YR 5/8) sand; 
many medium distinct light gray (10YR 7/2) and 
yellowish brown (10YR 5/6) mottles; single grain; 
loose; few medium prominent dusky red (2.5YR 3/2) 
splotches; very strongly acid; clear wavy boundary. 

B24—45 to 55 inches; dark brown (10YR 5/6) loamy 
sand; few medium distinct gray (10YR 5/1) mottles; 
massive; firm; many lenses of light gray (10YR 7/2) 
uncoated medium sand grains; single grain; loose; 
common very dark gray (10YR 3/1) iron and 
manganese oxide accumulations; very strongly acid; 
clear wavy boundary. 

B3—55 to 63 inches; yellowish brown (10YR 5/6) sand; 
single grain; loose; very strongly acid; clear wavy 
boundary. 

C—63 to 67 inches; gray (10YR 5/1) and pale brown 
(10YR 6/3) sand; few medium distinct yellowish 
brown (10YR 5/4) mottles; single grain; loose; 
strongly acid. 


Thickness of the solum ranges from 35 to 70 inches. 

The Ap horizon has hue of 10YR, value of 3 to 5, and 
chroma of 2 or 3. It is loamy sand or sand and ranges 
from slightly acid to strongly acid, depending on past 
liming practices. 

The B2 horizon has hue of 10YR or 7.5YR, value of 5 
or 6, and chroma of 3 to 8. It is loamy sand or sand. 
Mottles with chroma of 2 or less are between a depth of 
20 and 36 inches. The B2 horizon ranges from medium 
acid to very strongly acid. 

The C horizon is medium or fine sand. 


Porter County, Indiana 


Chelsea series 


The Chelsea series consists of deep, excessively 
drained soils on sandy outwash plains and uplands. 
These soils formed in sandy outwash material and 
windblown sand. Permeability is rapid. Slopes range from 
2 to 12 percent. 

Chelsea soils are similar to Oakville and Plainfield soils 
and are adjacent to Brems, Morocco, and Tracy soils. 
Oakville and Plainfield soils do not have a thin banded 
Bt horizon above a depth of 60 inches. Brems and 
Morocco soils are mottled and are in lower lying areas. 
Tracy soils have more clay in the control section than 
the Chelsea soils and have shale fragments in the 
profile. 

Typical pedon of Chelsea fine sand, 2 to 6 percent 
slopes, in a cultivated field 460 feet east and 175 feet 
Mn of the southwest corner of sec. 13, T. 35 Ν., R. 7 


Ap—0 to 10 inches; brown (10YR 4/3) fine sand, pale 
brown (10YR 6/3) dry; weak fine granular structure; 
very friable; many roots; medium acid; abrupt 
smooth boundary. 

A21—10 to 22 inches; light yellowish brown (10YR 6/4) 
fine sand, very pale brown {10YA 7/4) dry; single 
grain; loose; common roots; medium acid; gradual 
wavy boundary. 

A22—22 to 36 inches; light yellowish brown (10YR 6/4) 
fine sand; single grain; loose; few roots; medium 
acid; abrupt wavy boundary. 

A&B—36 to 80 inches; light yellowish brown (10YR 6/4) 
fine sand (A part); single grain; loose; bands of dark 
yellowish brown (10YR 4/4) loamy sand (B part); 
massive; very friable; bands are 1/4 inch to 1 1/2 
inches thick and spaced 4 to 9 inches apart with a 
cumulative thickness of 4 inches above a depth of 
60 inches; strongly acid. 


Thickness of the solum ranges from 48 to 96 inches. 
The texture is dominantly fine sand. Material as coarse as 
gravel is absent to a depth of 40 inches or more, and 
carbonates are absent to a depth of 60 inches or more. 

The thickness and color of the A1 or Ap horizon range 
considerably because these soils are very susceptible to 
wind erosion and to intense rodent activity, On uneroded 
sites the A1 horizon has hue of 10YR, value of 3, and 
chroma of 1 or 2 and is as much as 6 inches thick. It is 
fine sand or loamy fine sand. Cultivated and eroded . 
areas that have Ap horizons have hue of 10YR, value of 
3 or 4, and chroma of 2 or 3. The A2 horizon has hue of 
10YR, value of 4 to 6, and chroma of 2 to 4 and is 
medium acid or strongly acid. 

These soils have an A&B horizon. The B horizon part 
has lamellae 1/4 inch to 2 inches thick with hue of 10YR 
or 7.5YR, and value and chroma of 3 or 4. It is sandy 
loam or loamy sand. Depth to the uppermost lamellae 
ranges from 27 to 48 inches, and the cumulative 
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thickness within a depth of 60 inches is less than 6 
inches. 


Del Rey series 


The Del Rey series consists of deep, somewhat poorly 
drained soils on lake plains. These soils formed in 
calcareous, silty or clayey lacustrine deposits. 
Permeability is slow. Slopes are 0 to 2 percent. 

Del Rey soils are similar to Blount, Milford, and 
Whitaker soils. Blount soils have more sand in the solum 
than the Del Rey soils and formed in calcareous glacial 
till. Milford soils have a dark surface layer and are in 
lower lying дергеѕзіопа! areas. Whitaker soils have more 
sand in the solum. 

Typical pedon of Del Rey silt loam, in an idle area 150 
feet west and 400 feet south of the center of sec. 11, T. 
36 N., R. 6 W. 


Αρ---0 to 8 inches; dark grayish brown (10YR 4/2) silt 
loam, light gray (10YR 7/2) dry; moderate medium 
granular structure; friable; medium acid; abrupt 
smooth boundary. 

B21t—8 to 17 inches; brown (10YR 5/3) silty clay loam; 
common medium distinct grayish brown (2.5Y 5/2) 
and yellowish brown (10YR 5/6) mottles; moderate 
fine and medium subangular blocky structure; very 
firm; thin patchy grayish brown (10YR 5/2) clay 
films; slightly acid; clear wavy boundary. 

B22t—17 to 26 inches; grayish brown (10YR 5/2) silty 
clay loam; many fine and medium distinct yellowish 
brown (10YR 5/6) mottles; weak medium prismatic 
Structure parting to moderate medium subangular 
and angular blocky; very firm; thin discontinuous 
dark grayish brown (10YR 4/2) clay films; neutral; 
clear wavy boundary. 

B3g—26 to 31 inches; olive gray (5Y 5/2) and gray (5Y 
6/1) silty clay loam; common medium distinct light 
olive brown (2.5Y 5/4) mottles; weak medium and 
coarse prismatic structure parting to weak coarse 
subangular blocky; firm; strong effervescence; 
moderately alkaline; clear wavy boundary. 

C—31 to 60 inches; light olive brown (2.5Y 5/4) silty clay 
loam; many medium and coarse distinct gray (5Y 
6/1) and olive gray (5Y 5/2) mottles; massive; firm; 
few hard 1/4 to 1/2 inch carbonate concretions in 
the upper half of the horizon; strong effervescence; 
moderately alkaline. 


Thickness of the solum ranges from 24 to 48 inches. 

The A1 or Ap horizon has hue of 10YR, value of 3 or 
4, and chroma of 1 or 2. It is silt loam or loam. In some 
pedons the A2 horizon is distinctly mottled with chroma 
of 2 or less. 

The B horizon has hue of 10YR, 2.5Y, or 5Y; value of 
4 to 6; and chroma of 1 to 6. It is silty clay loam or silty 
clay. The upper 20 inches averages more than 35 
percent clay. The lower part ranges from slightly acid to 
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moderately alkaline. The most clayey part of the B 
horizon is 35 to 45 percent clay, and the entire B 
horizon averages from 35 to 42 percent clay. 

The C horizon is of uniform texture, or it is stratified. 
Strata are thin sandy bands and layers of silt loam, silty 
clay loam, or silty clay. If strata are absent, the horizon is 
dominantly silt loam or silty clay loam. 


Door series 


The Door series consists of deep, well drained soils on 
outwash plains. These soils formed in glacial outwash 
containing a fairly large amount of shale. Permeability is 
moderate. Slopes are 0 to 2 percent. 

Door soils are similar to Elston soils and are adjacent 
to Lydick soils. The Elston soils have more sand 
throughout the solum than the Door soils. Lydick soils 
have a thinner dark surface layer. 

Typical pedon of Door loam, 0 to 2 percent slopes, in 
a Cultivated field 380 feet west and 740 feet north of the 
southeast corner of sec. 32, Τ. 35 Ν., R. 5 W. 


Ap— to 8 inches; black (10YR 2/1) loam, dark grayish 
brown (10YR 4/2) dry; moderate medium and fine 
granular structure; friable; many medium and fine 
roots; medium acid; abrupt smooth boundary. 

А12—8 to 13 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; moderate 
medium granular structure; friable; many medium 
and fine roots; slightly acid; clear wavy boundary. 

A3—13 to 17 inches; very dark grayish brown (10YR 
3/2) loam, dark grayish brown (10YR 4/2) dry; weak 
medium subangular blocky and moderate medium 
granular structure; friable; many medium and fine 
roots; very dark brown (10YR 2/2) organic lining in 
voids and fillings in worm casts; strongly acid; clear 
wavy boundary. 

B21t—17 to 24 inches; brown (10YR 4/3) loam; weak 
medium subangular blocky structure; friable; thin 
discontinuous dark brown (10YR 3/3) clay films on 
faces of peds and linings in some pores; few 1/8- to 
1/2-inch pebbles and few fine shale fragments; very 
dark grayish brown (10YR 3/2) linings in some voids 
and in old root channels; strongly acid; clear wavy 
boundary. 

B22t—24 to 31 inches; brown (10YR 4/3) sandy clay 
loam; moderate medium subangular blocky 
structure; friable; common fine roots; thin 
discontinuous dark brown (10YR 3/3) clay films on 
faces of peds; few yellowish brown (10YR 5/6), dark 
reddish brown (SYR 2/2), and black (10YR 2/1) iron 
and manganese oxide accumulations; few 1/8- to 
1/2-inch pebbles; 5 percent fine shale fragments; 
strongly acid; clear wavy boundary. 

B23t—31 to 39 inches; yellowish brown (10YR 5/4) 
sandy loam; moderate medium and coarse 
subangular blocky structure; friable; thin 
discontinuous dark yellowish brown (10YR 4/4) and 
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dark brown (10YR 3/3) clay films on faces of peds 
and linings in some voids; few fine yellowish brown 
(10YR 5/6) iron and manganese oxide 
accumulations; 15 percent fine gravel and shale 
fragments; strongly acid; clear wavy boundary. 

B241—39 to 51 inches; brown (10YR 5/3) shaly sandy 
clay loam; weak medium and coarse subangular 
blocky structure; friable; thin discontinuous dark 
brown (7.5YR 4/4) clay films on faces of peds and 
coatings on shale fragments; few fine yellowish 
brown (10YR 5/6) and yellowish red (5YR 4/6) iron 
and manganese oxide accumulations; 20 percent 
shale fragments; very strongly acid; clear wavy 
boundary. 

B31—51 to 66 inches; brown (10YR 5/3) and grayish 
brown (10YR 5/2) shaly sandy clay loam; weak 
coarse subangular blocky structure; friable; fine dark 
reddish brown (SYR 2/2) and common fine yellowish 
brown (10YR 5/6) iron and manganese oxide 
accumulations; 20 percent shale fragments and 5 
percent coarse gravel; very strongly acid; abrupt 
wavy boundary. 

B32—66 to 80 inches; strong brown (7.5YR 5/6) and 
dark brown (7.5YR 4/4) shaly sandy loam; weak 
coarse subangular blocky structure; firm, slightly 
cemented; thin yellowish red (SYR 4/6) clay films on 
pebbles; horizon is layered and high in iron oxides; 
20 percent shale fragments and 5 percent coarse 
gravel; medium acid. 


Thickness of the solum ranges from 48 to 85 inches. 
The mollic epipedon ranges from 10 to 20 inches in 
thickness. 

The A horizon has hue of 10YH, value of 2 or 3, and 
chroma of 1 to 3. The A horizon is loam, sandy loam, or 
silt loam and ranges from neutral to medium acid. The A 
horizon is 1 to 12 percent shale and gravel. 

The B2t horizon commonly has hue of 10YR or 7.5YR, 
value of 3 to 5, and chroma of 3 to 5. It is strongly acid 
or very strongly acid and is commonly loam or sandy 
clay loam. Subhorizons include sandy loam or clay loam 
or shaly or gravelly analogs of these textures. The B2t 
horizon is 5 to 30 percent shale and gravel. The B3 
horizon has hue and value similar to the B2t horizon, but 
chroma ranges from 2 to 6. 

The C horizon is commonly sand, gravelly sand, or 
shaly sand. It ranges from medium acid to neutral 
directly below the solum and is moderately alkaline at a 
depth ranging from 6 to 8 feet. 


Edwards series 


The Edwards series consists of deep, very poorly 
drained soils on concave depressional flats that were 
Sites of shallow ponds or bogs. Permeability is 
moderately slow to moderately rapid in the organic 
material and variable in the marl. Slopes are 0 to 1 
percent. 


Porter County, Indiana 


Edwards soils are similar to Adrian, Houghton, and 
Palms soils. Adrian soils formed in 16 to 50 inches of 
organic material and are undertain by sand, and Palms 
soils formed in 16 to 50 inches of organic material and 
are underlain by mineral material. Houghton soils formed 
in deposits of organic material that is more than 51 
inches thick. 

Typical pedon of Edwards muck, drained, in a 
cultivated field 1,660 feet east and 80 feet north of the 
center of sec. 10, T. 34 N., R. 6 W. 


Оа1—0 to 10 inches; black (N 2/0) sapric material, 
broken, rubbed and pressed; about 5 percent fibers, 
less than 2 percent rubbed; moderate fine granular 
structure; friable; many roots; primarily herbaceous 
fibers; 30 to 35 percent mineral material; sodium 
pyrophosphate brown (10YR 5/3); medium acid; 
abrupt smooth boundary. 

Oa2—10 to 15 inches; black (10YR 2/1) sapric material, 
very dark gray (5YR 3/1) rubbed and pressed; about 
5 percent fibers, less than 2 percent rubbed; weak 
medium subangular blocky structure; friable; many 
roots; primarily herbaceous fibers; 20 to 25 percent 
mineral material; common fine prominent reddish 
brown (5YR 4/4) stains lining old root channels; 
sodium pyrophosphate dark brown (10YR 4/3); 
medium acid; abrupt wavy boundary. 

Oa3—15 to 22 inches; dark reddish brown (5YR 3/2) 
sapric material, broken, rubbed and pressed; about 
10 percent fibers, less than 2 percent rubbed; weak 
coarse subangular blocky structure; friable; common 
roots; primarily herbaceous fibers; 20 to 25 percent 
mineral material; common medium distinct yellowish 
red (5YR 5/6) stains lining old root channels; brown 
(7.5YR 4/4); medium acid; abrupt wavy boundary. 

llILca1—22 to 48 inches; light gray (10YR 7/2) тап, 
white (10YR 8/1) shell remnants; massive; friable; 
few roots; brownish yellow (10YR 6/6) and yellowish 
brown (10YR.5/6) organic stains in linings of old 
root channels; violent effervescence; moderately 
alkaline; gradual wavy boundary. 

І. са2—48 to 60 inches; gray (10YR 5/1) marl; massive; 
friable; strong effervescence; moderately alkaline. 


The depth to the Lca horizon ranges from 16 to 49 
inches. The fiber primarily is derived from herbaceous 
plants. Reaction throughout the organic material ranges 
from medium acid to mildly alkaline. Snail shells 
commonly are in the organic layers immediately above 
the marl and are mixed throughout the layers in some 
pedons. A layer of coprogenous earth less than 2 inches 
thick is present immediately above the marl in some 
pedons. 

The surface tier of sapric material has hue of 10YR, 
value of 2, and chroma of 1 or 2, broken face and 
rubbed, or it is black (N 2/0). It is typically less than 10 
percent rubbed fiber. The subsurface and bottom tiers of 
sapric material have hue of 10YR, 7.5YR, or 5YR; value 
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of 2 or 3; and chroma of 1 to 3, broken face and rubbed. 
Some horizons have hue of N and value of 2 or 3. 

The Lea horizon has hue of 10YR, value of 5 to 8, and 
chroma of 1 or 2. In some pedons the marl has a layer 
of sandy material less than 12 inches thick within a 
depth of 51 inches. 


Elliott series 


The Elliott series consists of deep, somewhat poorly 
drained soils on till plains. These soils formed in 
calcareous silty clay loam or clay loam glacial till, and in 
many places they have a surface mantle of glacial drift 
or loess. Permeability is moderately slow. Slopes range 
from 0 to 3 percent. 

Elliott soils are similar to the Blount, Del Rey, and 
Haskins soils and are associated with Markham and 
Riddles soils. Blount, Del Rey, and Haskins soils do not 
have a mollic epipedon. Del Rey soils formed in 
lacustrine deposits and have less sand and coarse 
fragments in the lower part of the profile than the Elliott 
Soils. Haskins soils have a loam or sandy loam surface 
layer. Markham soils do not have mottles in the upper 
part of the subsoil and are on higher lying areas. Riddles 
soils are in gently sloping to strongly sloping areas 
adjacent to the Elliott soils. They do not have mottles in 
the upper part of the B horizon and have more sand 
throughout the profile than the Elliott soils. 

Typical pedon of Elliott silt loam, 0 to 3 percent 
Slopes, in a cultivated field 700 feet west and 160 feet 
south of the northeast corner of sec. I, T. 35 N., R. 7 W. 


Ар—0 to 10 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; moderate medium granular 
structure; friable; many roots; slightly acid; abrupt 
smooth boundary. 

A3—10 to 13 inches; very dark grayish brown (10YR 
3/2) silt loam; weak medium granular structure; 
friable; common roots; few black (10YR 2/1) fillings in 
root and worm channels; 5 percent gravel; slightly 
acid; clear wavy boundary. 

B21t—13 to 22 inches; yellowish brown (10YR 5/4) silty 
clay loam; common fine distinct light brownish gray 
(10YR 6/2) mottles; moderate fine and medium 
subangular blocky structure; firm; few roots; few 
black (10YR 2/1) fillings in root and worm channels; 
thin continuous very dark grayish brown (10YR 3/2) 
clay films on surfaces of peds; 5 percent gravel; 
neutral; clear wavy boundary. 

B221—22 to 29 inches; light brownish gray (10YR 6/2) 
silty clay loam; common fine distinct yellowish brown 
(10YR 5/4) mottles; weak medium and coarse 
prismatic structure parting to weak medium and 
coarse subangular blocky; firm; few roots; grayish 
brown (10YR 5/2) clay films on faces of peds; 
neutral; clear wavy boundary. 

B3—29 to 36 inches; mottled, light brownish gray (10YR 
6/2) and yellowish brown (10YR 5/4) silty clay loam; 
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weak coarse subangular blocky structure; firm; few 
roots; few black (10YR 2/1) fillings in root and worm 
channels; strong effervescence; moderately alkaline; 
gradual wavy boundary. 

C—36 to 60 inches; yellowish brown (10YR 5/6) silty 
clay loam; common medium distinct gray (10YR 6/1) 
mottles; massive; firm; accumulations of white 
(10YR 8/2) filaments and threads of secondary lime; 
violent effervescence; moderately alkaline. 


Thickness of the solum ranges from 20 to 45 inches. 

The A1 or Ap horizon has hue of 10YR, value of 2 or 
3, and chroma of 1 or 2. It is silt loam or silty clay loam. 
The A3 horizon commonly has one unit of value higher. 

Some pedons have a B1 horizon instead of an A3 
horizon. The B2t horizon has hue of 10YR or 2.5Y, value 
of 4 to 6, and chroma of 2 to 4. it is silty clay loam or 
Silty clay. The clay content of the B2t horizon ranges 
from 35 to 50 percent, and in the upper 20 inches it 
ranges from 35 to 45 percent. The B horizon ranges 
from medium acid to neutral in the upper part and from 
neutral to moderately alkaline in the lower part. 

The C horizon is silty clay loam or clay loam and is 
from 0 to 10 percent gravel. 


Elston series 


The Elston series consists of deep, well drained soils 
on outwash plains. These soils formed in sandy and 
loamy glacial outwash deposits. Permeability is rapid. 
Slopes range from 0 to 3 percent. 

Elston soils are similar to the Door soils and are 
commonly adjacent to Hanna, Lydick, and Tracy soils. 
Door soils have more clay throughout the solum than the 
Elston soils. Hanna and Tracy soils do not have a thick 
dark surface layer. Lydick soils have more clay 
throughout the solum and have a thinner dark surface 
layer than the Elston soils. 

Typical pedon of Elston loam, 0 to 3 percent slopes, in 
a cultivated field 640 feet west and 801 feet south of the 
center of sec. 32, Τ. 34 Ν., R. 5 W. 


Ap—0 to 9 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak fine 
granular structure; friable; common fine roots; 
medium acid; abrupt smooth boundary. 

A12—9 to 14 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; moderate 
medium granular structure; friable; common fine 
roots; strongly acid; clear wavy boundary. 

A13—14 to 18 inches; very dark grayish brown (10YR 
3/2) loam, grayish brown (10 YR 5/2) dry; moderate 
fine subangular blocky structure; friable; common 
fine roots; strongly acid; clear wavy boundary. 

B21t—18 to 28 inches; brown (7.5YR 4/4) loam; 
moderate medium subangular blocky structure; 
friable; few fine roots; few patchy faint thin clay films 
on faces of peds; strongly acid; abrupt smooth 
boundary. 
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B22t—28 to 36 inches; dark yellowish brown (10YR 4/4) 
loamy sand; weak medium subangular blocky 
structure; friable; fine roots; few patchy faint thin 
clay films on faces of peds; strongly acid; abrupt 
wavy boundary. 

B23t—36 to 45 inches; brown (7.5YR 5/4) sandy clay 
loam; common fine distinct pale brown (10YR 6/3) 
mottles; moderate medium subangular blocky 
structure; friable; 15 percent gravel and shale; few 
dark reddish brown (5YR 3/3) iron oxide 
accumulations; medium acid; clear wavy boundary. 

B3-—45 to 54 inches; yellowish brown (10YR 5/4) sandy 
loam; common medium distinct pale brown (10YR 
6/3) mottles; weak very fine subangular blocky 
structure; friable; 10 percent gravel and shale; 
medium acid; abrupt wavy boundary. 

C—54 to 60 inches; brown (10YR 5/3) sand; single 
grain; loose; slightly acid. 


Thickness of the solum ranges from 42 to 72 inches. 
The texture is dominantly medium and coarser sand. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 to 3. It.is loam or sandy loam and ranges 
from neutral to strongly acid, depending on past liming 
practices. 

The B2t horizon has hue of 7.5YR or 10YR, value of 3 
to 5, and chroma of 3 or 4. It is loam, sandy clay loam, 
sandy loam, or loamy sand and rangés from medium 
acid to very strongly acid. The upper 20 inches of the 
argillic horizon averages between 12 and 18 percent 
clay. 

The C horizon ranges from medium acid to moderately 
alkaline. 


Gilford series 


The Gilford series consists of deep, very poorly 
drained soils on glacial outwash plains. These soils 
formed in loamy and sandy glacial outwash, lacustrine 
sediment, or stream alluvium. Permeability is moderately 
rapid in the subsoil and rapid in the substratum. Slopes 
are 0 to 2 percent. 

Gilford soils are similar to Maumee, Newton, and 
Sebewa soils and are commonly adjacent to Bourbon 
soils. Maumee soils are sandy. Newton soils are sandy 
and strongly acid. Sebewa soils have more clay and less 
sand in the subsoil than the Gilford soils. Bourbon soils 
have a thinner dark surface layer and a brown, mottled 
subsoil. 

Typical pedon of Gilford sandy loam, in a cultivated 
field 250 feet south and 1,400 feet east of the northwest 
corner of sec. 34, Т. 33 Ν., R. 5 W. 


Ар—0 to 12 inches; very dark brown (10YR 2/2) sandy 
loam, very dark grayish brown (10YR 3/2) dry; weak 
medium granular structure; friable; common roots; 
Slightly acid; abrupt smooth boundary. 

A12—12 to 19 inches; very dark gray (10YR 3/1) sandy 
loam, dark gray (10YR 4/1) dry; common medium 
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faint dark gray (10YR 4/1) and dark grayish brown 
(10YR 4/2) mottles; weak fine and medium 
subangular blocky structure; friable; few roots; 
slightly acid; clear wavy boundary. 

B2g—19 to 33 inches; dark gray (10YR 4/1) sandy loam; 
common medium and coarse distinct dark yellowish 
brown (10 YR 4/4), yellowish brown (10YR 5/4), and 
dark grayish brown (10YR 4/2) mottles; weak 
medium and coarse subangular blocky structure; 
friable; thin discontinuous black (10YR 2/1) and very 
dark gray (10YR 3/1) organic stains and coatings on 
faces of peds; many old root channels lined with 
very dark grayish brown (10YR 3/2) material; slightly 
acid; clear wavy boundary. 

B3g—33 to 37 inches; dark grayish brown (10YR 4/2) 
loamy sand; many medium and coarse faint dark 
gray (10YR 4/1) and few medium distinct yellowish 
brown (10YR 5/6) mottles; weak coarse subangular 
blocky structure; very friable; few old root channels 
lined with very dark grayish brown (10YR 3/2) 
material; neutral; abrupt wavy boundary. 

C1—37 to 49 inches; pale brown (10YR 6/3) and 
yellowish brown (10YR 5/6) sand; single grain; 
loose; few old root channels lined with very dark 
grayish brown (10YR 3/2) material; slight 
effervescence; mildly alkaline; clear wavy boundary. 

C2—49 to 60 inches; gray (10YR 6/1) sand; common 
coarse faint pale brown (10YR 6/3) mottles; single 
gran loose; strong effervescence; moderately 
alkaline. 


Thickness of the solum ranges from 30 to 44 inches. 
The thickness of the mollic epipedon ranges from 10 to 
22 inches. The solum is 0 to 10 percent fine gravel. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is dominantly sandy loam, but the 
range includes loam, fine sandy loam, and loamy sand. 
The A horizon is slightly acid or neutral. 

The B2g horizon has hue of 10YR or 2.5Y, value of 4 
to 6, and chroma of 1 or 2. It is sandy loam or fine sandy 
loam and has thin subhorizons of loam, sandy clay loam, 
clay loam, and loamy sand. Mottles are common to few 
and faint to prominent. Splotches of soft dark brown iron 
and manganese oxides are common in many pedons. 

The C horizon is dominantly sand. Thin strata of 
gravelly sand, sandy loam, or clay loam are in some 
pedons. The C horizon ranges from neutral to 
moderately alkaline. 


Hanna series 


The Hanna series consists of deep, moderately well 
drained soils on outwash plains. These soits formed in 
loamy and sandy outwash containing a fairly large 
amount of shale. Permeability is moderate in the solum 
and rapid in the underlying material. Slopes range from 0 
to 3 percent. 

Hanna soils are similar to Alida and Bourbon soils and 
are commonly adjacent to Lydick, Pinhook, and Tracy 
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soils. The Alida and Bourbon soils have a darker surface 
layer than the Hanna soils. Lydick soils have a dark 
surface layer and do not have low chroma mottles. 
Pinhook soils have a dark surface layer and a gray 
subsoil. Tracy soils are on higher lying areas and on 
Slopes and do not have low chroma mottles. 

Typical pedon of Hanna sandy loam, 0 to 3 percent 
Slopes, in a cultivated field 1,020 feet west and 1,600 
feet north of the center of sec. 7, Т. 33 N., R. 5 W. 


Ap—O to 8 inches; dark grayish brown (10YR 4/2) sandy 
loam, light.gray (10YR 7/2) dry; weak medium and 
fine granular structure; friable; many roots; medium 
acid; abrupt smooth boundary. 

A2—8 to 12 inches; yellowish brown (10YR 5/4) loam; 
weak medium granular structure; friable; common 
roots; common dark grayish brown (10YR 4/2) 
fillings in root channels and worm casts; medium 
acid; clear wavy boundary. 

B21t—12 to 20 inches; yellowish brown (10YR 5/4) 
sandy clay loam; moderate medium subangular 
blocky structure; friable; common roots; 5 percent 
shale fragments and gravel; thin discontinuous dark 
yellowish brown (10YR 4/4) clay films on faces of 

. peds; strongly acid; clear wavy boundary. 

B22t—20 to 30 inches; yellowish brown (10YR 5/6) 
sandy loam; common medium distinct light brownish 
gray (10YR 6/2) mottles; weak medium and coarse 
subangular blocky structure; friable; few roots; 3 
percent shale fragments and gravel; thin patchy dark 
yellowish brown (10YR 4/4) clay films on faces of 
blocky peds; few fine black (10YR 2/1) iron and 
manganese oxide concretions; very strongly acid; 
clear wavy boundary. 

B23t—30 to 42 inches; mottled yellowish brown (10YR 
5/6), light gray (1OYR 7/2), light brownish gray 
(IOYR 6/3), and strong brown (7.5YR 5/6) sandy 
loam; weak coarse subangular blocky structure; 
friable; few roots; 5 percent shale fragments and 
gravel; few fine black (10YR 2/1) iron and 
manganese oxide concretions; very strongly acid; 
clear wavy boundary. 

B3g—42 to 54 inches; light gray (10YR 7/2) and light 
brownish gray (10YR 6/2) loamy sand; many coarse 
distinct strong brown (7.5YR 5/6) and yellowish 
brown (10YR 5/6) mottles; weak coarse subangular 
blocky structure; very friable; 10 percent shale 
fragments and gravel; strongly acid; clear wavy 
boundary. 

С—54 to 60 inches; pale brown (10YR 6/3) sand; 
common medium distinct yellowish brown (10YR 
5/6) mottles; single grain; loose; 5 percent shale 
fragments and gravel; strongly acid. 


Thickness of the solum ranges from 40 to 70 inches. 
The gravel in the solum ranges from 3 to 25 percent. 

The Ap horizon has hue of 10YR, value of 3 or 4, and 
chroma of 2 to 4. It is sandy loam or loam. The A2 
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horizon has hue of 10YR, value of 4 or 5, and chroma of 
3 to 5. It is sandy loam or loam. 

The B2t horizon has hue of 10YR or 7.5YR, value of 4 
or 5, and chroma of 3 to 6. It is sandy loam, sandy clay 
loam, or loam. Mottles with chroma of 2 or less are in 
the upper 10 inches of the argillic horizon. The B2t 
horizon dominantly averages between 14 and 18 percent 
clay and is strongly acid or very strongly acid. 

The C horizon is sand and has strata of gravelly sand, 
sandy clay loam, and loam in some pedons. It has few to 
many shale fragments. Reaction is medium acid or 
strongly acid. 


Haskins series 


The Haskins series consists of deep, somewhat poorly 
drained soils on till plains. These soils formed in loamy 
material overlying fine textured, calcareous till or 
lacustrine material. Permeability is moderate in the upper 
part of the solum and slow or very slow in the lower part 
and in the underlying clayey material. Slopes are 0 to 2 
percent. 

Haskins soils are similar to Blount soils and are 
adjacent to Rawson and Riddles soils. Blount soils are 
not loamy in the upper part of the profile. Rawson soils 
do not have gray mottles in the upper part of the subsoil. 
Riddles soils have a brown subsoil and do not have the 
fine textured underlying material of the Haskins soils. 

Typical pedon of Haskins loam, 0 to 2 percent slopes, 
in a cultivated field 350 feet east and 850 feet south of 
the northwest corner of sec. 33, T. 36 N., R. 6 W. 


Ap—O to 9 inches; dark grayish brown (10YR 4/2) loam, 
light gray (10YR 7/2) dry; moderate medium 
granular structure; friable; neutral; abrupt smooth 
boundary. 

A2—9 to 18 inches; grayish brown (10YR 5/2) loam; 
many medium distinct dark yellowish brown (10YR 
4/4) and brown (10YR 5/3) mottles; weak medium 
subangular blocky structure; friable; 5 percent gravel 
and shale fragments; neutral; clear wavy boundary. 

B21t—18 to 32 inches; dark yellowish brown (10YR 5/4) 
sandy clay loam; common medium distinct gray 
(10 YR 5/1) mottles; moderate medium and fine 
subangular blocky structure; friable; thin continuous 
grayish brown (10YR 5/2) clay films on faces of 
peds; black (10YR 2/1) iron and manganese oxide 
accumulations; 10 percent gravel and shale 
fragments; slightly acid; clear wavy boundary. 

B22t—32 to 40 inches; dark brown (10YR 5/4) clay 
loam; common medium distinct dark grayish brown 
(10YR 4/2) mottles; moderate fine and medium 
subangular blocky structure; firm; thin continuous 
very dark gray (10YR 3/1) clay films on faces of 
peds; 10 percent gravel and shale fragments; 
neutral; clear wavy boundary. 

IIB3—40 to 48 inches; brown (10YR 5/3) silty clay; many 
medium distinct gray (N 6/0) mottles; moderate 
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medium prismatic structure; firm; slight 
effervescence; mildly alkaline; gradual wavy 
boundary. 

IIC1—48 to 55 inches; gray (SYR 5/1) silty clay; common 
medium distinct yellowish brown (10YR 5/6) mottles; 
massive; very firm; light gray (10YR 7/1) calcium 
carbonate accumulations; strong effervescence; 
moderately alkaline; clear wavy boundary. 

IIC2—55 to 60 inches; brown (10YR 5/3) silty clay loam; 
common medium distinct light brownish gray (10YR 
6/2) and yellowish brown (10YR 5/6) mottles; 
massive; firm; strong effervescence; moderately 
alkaline. 


Thickness of the solum ranges from 32 to 50 inches. It 
typically extends into the underlying fine textured 
material. The content of gravel ranges from 2 to 20 
percent in the upper part of the solum and from 0 to 10 
percent in the lower part of the solum and fine textured 
underlying material. 

The Ap horizon has hue of 10YR, value of 4 or 5, and 
chroma of 1 or 2. It is loam, sandy loam, or fine sandy 
loam. The A2 horizon has hue of 10YR, value of 5 or 6, 
and chroma of 2 or 3. Reaction ranges from neutral to 
medium acid in the A horizon. 

The B2t horizon has hue of 10YR and 2.5Y, value of 4 
to 6, and chroma of 1 to 4. It is slightly acid or neutral. 
The IIB horizon has hue of 10YR, value of 4 or 5, and 
chroma of 1 to 3; or it is neutral and has value of 4 or 5. 
The IIB horizon is silty clay, clay loam, or silty clay loam. 
Reaction ranges from slightly acid to mildly alkaline. 

The IIC horizon is silty clay, clay loam, and silty clay 
loam. It is mildly alkaline or moderately alkaline. 


Houghton series 


The Houghton series consists of deep, very poorly 
drained soils in bogs within fake plains, outwash plains, 
till plains, and moraines. These soils formed in deep 
deposits of organic material. Permeability is moderately 
slow to moderately rapid. Slopes are 0 to 2 percent. 

Houghton soils are similar to Adrian, Edwards, and 
Palms soils. All of those soils formed in 16 to 50 inches 
of organic material and are underlain by mineral material. 

Typical pedon of Houghton muck, ponded, in an idle 
area 1,680 feet north and 120 feet west of the southeast 
corner of sec. 2, T. 36 N., R. 6 W. 


Oa1—0 to 3 inches; black (10YR 2/1) sapric material, 
broken and rubbed; 5 percent fiber, less than 2 
percent rubbed; weak fine subangular blocky 
structure; friable; many fine and very fine roots; 
primarily herbaceous fibers; very strongly acid; clear 
smooth boundary. 

Oa2—3 to 10 inches; dark brown (10ΥΗ 3/3) sapric 
material, black (10YR 2/1) rubbed; 50 percent fiber, 
5 percent rubbed; weak very thick platy structure; 
friable; common fine and very fine roots; primarily 
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herbaceous fibers; very strongly acid; clear wavy 
boundary. 

Oa3—10 to 34 inches; very dark grayish brown (10YR 
3/2) sapric material, very dark brown (10YR 2/2) 
rubbed; 40 percent fiber, less than 2 percent 
rubbed; massive; friable; common fine and very fine 
roots; primarily herbaceous fibers; very strongly acid; 
clear wavy boundary. 

O84—34 to 66 inches; very dark grayish brown (10YR 
3/2) sapric material, very dark brown (10YR 2/2) 
rubbed; many yellowish brown (10YR 5/6) fibers 
that change to very dark brown (10YR 2/2) on 
exposure to air; 25 percent fiber, less than 2 percent 
rubbed; massive; friable; very strongly acid. 


The organic layers are more than 51 inches thick. The 
organic material is primarily herbaceous. Layers within 
the contro! section have hue of 10YR, 7.5YR, or 5YR; 
value of 2 or 3; and chroma of 1 to 3; or they are neutral 
and have value of 2 or 3. Chroma and value change 
from 0.5 unit to 2 units from the broken face to rubbed 
colors. Broken faces become darker on brief exposure to 
air. The organic layers range from medium acid to very 
strongly acid. 


Lydick series 


The Lydick series consists of deep, well drained soils 
on outwash plains. These soils formed in loamy outwash 
sediment. Permeability is moderate. Slopes range from 0 
to 6 percent. 

Lydick soils are similar to and adjacent to Alida, Door, 
Hanna, and Tracy soils. Alida soils have gray mottles in 
the subsoil. Door soils have a deeper, dark surface layer 
than the Lydick soils. Hanna and Tracy soils do not have 
dark surface layers. Hanna soils have gray mottles in the 
lower part of the subsoil. Tracy soils have more sand 
throughout the solum. 

Typical pedon of Lydick loam, 0 to 2 percent slopes, in 
a cultivated field 1,620 feet west and 320 feet south of 
the northeast corner of sec. 27, Т. 35 N., R. 5 W. 


Ap—0 to 9 inches; very dark grayish brown (10ΥΒ 3/2) 
loam, grayish brown (10YR 5/2) dry; moderate 
medium granular structure; friable; common roots; 
Slightly acid; abrupt smooth boundary. 

B211—9 to 16 inches; dark brown (10YR 4/3) loam; 
moderate fine subangular blocky structure; friable; 
few roots; many continuous distinct thin dark brown 
(10YR 3/3) clay films on faces of peds; strongly 
acid; clear wavy boundary. 

B22t—16 to 21 inches; dark yellowish brown (10YR 4/4) 
clay loam; moderate medium subangular blocky 
Structure; firm; thin discontinuous dark brown (10YR 
4/3) clay films on faces of peds and linings of root 
channels; 5 percent gravel; strongly acid; clear wavy 
boundary. 

B231—21 to 29 inches; dark brown (7.5YR 4/4) clay 
loam; weak medium and coarse subangular blocky 
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structure; firm; few yellowish red (SYR 5/8) 
splotches; thin discontinuous dark brown (10YR 4/3) 
clay films on pebbles and on some faces of peds; 
about 10 percent gravel and weathered shale 
fragments; strongly acid; clear wavy boundary. 

B24t—29 to 43 inches; strong brown (7.5YR 5/6) and 
dark brown (7.5YR 4/4) clay loam; weak coarse 
subangular blocky structure; firm; thin patchy dark 
brown (10YR 4/3) clay films on pebbles; about 15 
percent gravel and weathered shale fragments; very 
Strongly acid; clear wavy boundary. 

B3—43 to 55 inches; yellowish brown (10YR 5/4) and 
dark yellowish brown (10YR 4/4) stratified sandy 
clay loam, sandy loam, and sand; massive; very 
friable; about 15 percent gravel and weathered 
shale fragments; few red (2.5YR 4/8) splotches; 
strongly acid; abrupt wavy boundary. 

IIC—55 to 60 inches; pale brown (10YR 6/3) sand; 
single grain; loose; few red (2.5 YR 4/8) splotches; 
slight effervescence; mildly alkaline. 


Thickness of the solum ranges from 42 to 65 inches. 

The Ap or A1 horizon has hue of 10YR, value of 2 or 
3, and chroma of 1 to 3. It is loam or sandy loam. Some 
pedons have an A2 horizon that has hue of 10YR, value 
of 4 or 5, and chroma of 2 to 4. The A2 horizon is loam 
or sandy loam. 

The B2t horizon has hue of 10YR or 7.5YR, value of 4 
or 5, and chroma of 3 to 6. It is loam, clay loam, or 
sandy clay loam. Reaction is strongly acid or very 
strongly acid. The B horizon is 5 to 15 percent coarse 
fragments. 

The C horizon typically is sand. Strata of gravelly sand, 
sandy clay loam, loam, and sandy loam high in shale 
fragments are present in some pedons. 


Markham series 


The Markham series consists of deep, well drained 
and moderately well drained soils on uplands. These 
soils formed in clay loam and silty clay loam glacial till. 
Permeability is slow or moderately slow. Slopes range 
from 0 to 6 percent. 

Markham soils are similar to the Morley soils and are 
commonly adjacent to Blount and Elliott soils. Morley 
and Blount soils do not have a dark surface layer. Blount 
and Elliott soils have mottles of low chroma in the upper 
6 inches of the subsoil. 

Typical pedon of Markham silt loam, 2 to 6 percent 
Slopes, in a cultivated field 1,300 feet west and 380 feet 
north of the southeast corner of sec. 36, Т. 36 N., R. 7 
W. 


Ap—O to 8 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; moderate medium granular 
structure; friable; many roots; slightly acid; abrupt 
smooth boundary. 

A2—8 to 10 inches; dark grayish brown (10YR 4/2) silt 
loam, grayish brown (10YR 5/2) dry; weak medium 
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granular structure; friable; many roots; black (10YR 
2/1) fillings in root channels and worm casts; 
medium acid; clear wavy boundary. 

B21t—10 to 18 inches; yellowish brown (10YR 5/4) silty 
clay loam; weak fine and medium subangular blocky 
structure; firm; common roots; thin distinct brown 
(10YR 4/3) clay films on faces of peds; strongly 
acid; gradual wavy boundary. 

B22t—18 to 22 inches; yellowish brown (10YR 5/6) silty 
clay loam; moderate medium subangular blocky 
structure; firm; few roots; thin discontinuous brown 
(10YR 4/3) clay films on faces of peds; about 3 
percent fine gravel; medium acid; clear wavy 
boundary. 

B231—22 to 28 inches; brown (10YR 5/3) silty clay loam; 
many medium distinct yellowish brown (10YR 5/6) 
mottles; weak medium prismatic structure parting to 
moderate medium subangular blocky; firm; few 
roots; thin continuous grayish brown (10YR 5/2) clay 
films on faces of peds; about 3 percent gravel; 
neutral; clear wavy boundary. 

B3—28 to 31 inches; yellowish brown (10YR 5/4) silty 
clay loam; many medium distinct grayish brown 
(10YR 5/2) mottles; weak coarse subangular blocky 
structure; firm; few roots; 10 percent gravel; slight 
effervescence; mildly alkaline; clear wavy boundary. 

C—31 to 60 inches; brown (10 YR 5/3) silty clay loam 
with thin strata of silt between a depth of 48 and 54 
inches; many medium distinct light brownish gray 
(10YR 6/3) mottles; massive; firm; about 13 percent 
gravel; accumulations of white (10YR 8/2) filaments 
and threads of secondary lime; violent 
effervescence; moderately alkaline. 


Thickness of the solum ranges from 20 to 48 inches. 

The ΑΊ or Ap horizon has hue of 10YR, value of 2 or 
3, and chroma of 1 or 2. 

The B horizon has hue of 10YR, value of 4 or 5, and 
chroma of 3 to 6. It is silty clay loam or silty clay. The 
B21t and B22t horizons range from strongly acid to 
slightly acid. The B23t and B3 horizons have few to 
many mottles of low chroma and are slightly acid to 
moderately alkaline. 

The C horizon is silty clay loam or clay loam. 


Martinsville series 


The Martinsville series consists of deep, well drained 
Soils on terraces, lake plains, and outwash plains. These 
soils formed in stratified, loamy sediment. Permeability is 
moderate. Slopes range from 0 to 6 percent. 

Martinsville soils are similar to Hanna, Rawson, and 
Riddles soils and are commonly adjacent to Del Rey and 
Whitaker soils. The Hanna soils have less clay in the 
subsoil than the Martinsville soils. Rawson soils have 
more clay in the lower part of the subsoil. Riddles soils 
do not have stratification in the lower part of the solum. 
Del Rey and Whitaker soils have mottles in the subsoil 
and are in lower lying positions. 
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Typical pedon of Martinsville loam, 0 to 2 percent 
slopes, in a cultivated field 940 feet east and 150 feet 
south of the northwest corner of-sec. 16, Т. 36 N., R. 6 
W. 


Ар—0 to 10 inches; dark grayish brown (10YR 4/2) 
loam, pale brown (10YR 6/3) dry; moderate medium 
granular structure; friable; neutral; abrupt smooth 
boundary. 

A2—10 to 12 inches; brown (10YR 5/3) loam; weak 
medium platy structure parting to weak medium 
granular; friable; medium acid; clear wavy boundary. 

B21t—12 to 26 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; moderate fine and medium 
subangular blocky structure; firm; thin continuous 
dark brown (10YR 4/3) clay films on faces of peds; 
medium acid; clear wavy boundary. 

B22t—26 to 36 inches; yellowish brown (10YR 5/4) clay 
loam; moderate medium and coarse subangular 
blocky structure; firm; thin discontinuous dark 
yellowish brown (10YR 4/4) clay films on faces of 
peds; few fine black (10YR 2/1) iron stains; strongly 
acid; clear wavy boundary. 

B23t—36 to 46 inches; yellowish brown (10YR 5/4) 
loam; weak coarse subangular blocky structure; 
friable; thin patchy dark yellowish brown (10YR 4/4) 
clay films on faces of peds; strongly acid; clear wavy 
boundary. 

C—46 to 60 inches; yellowish brown (10YR 5/4) and 
light yellowish brown (10YR 6/4) sandy loam; few 
fine faint light brownish gray (10YR 6/2) and pale 
brown (10YR 6/3) mottles; massive; very friable; 
strongly acid. 


Thickness of the solum ranges from 36 to 60 inches. 

The Ap horizon has hue of 10YR, value of 4 or 5, and 
chroma of 2 to 4. It is loam or silt loam. 

Some pedons have a B1 horizon. The B2t horizon has 
hue of 10YR or 7.5YR, value of 4 to 6, and chroma of 3 
to 6. It is clay loam, sandy clay loam, loam, or silty clay 
loam. The upper 20 inches of the control section 
averages between 20 and 35 percent clay. The B2t 
horizon is medium acid or strongly acid. Some pedons 
have a B3 horizon. 


Maumee series 


The Maumee series consists of deep, very poorly 
drained soils on outwash plains and lake plains. These 
soils formed in sandy sediment. Permeability is rapid. 
Slopes are 0 to 2 percent. 

Maumee soils are similar to Gilford and Newton soils. 
Gilford soils have more clay and silt in the control 
section than the Maumee soils. Newton soils are more 
acid. 

Typical pedon of Maumee loamy sand, in a cultivated 
field 160 feet east and 700 feet north of the southwest 
corner of sec. 32, Τ. 33 Ν., R. 5 W. 
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Ap—0 to 10 inches; black (10YR 2/1) loamy sand, dark 
gray (10YR 4/1) dry; weak medium granular 
structure; very friable; few fine and medium roots; 
slightly acid; abrupt smooth boundary. 

A12—10 to 23 inches; very dark gray (10YR 3/1) loamy 
sand; common coarse distinct dark grayish brown 
(10YR 4/2) and few fine distinct dark yellowish 
brown (10YR 3/6) mottles; weak coarse subangular 
blocky structure; very friable; few fine roots; neutral; 
clear wavy boundary. 

C1g—23 to 32 inches; grayish brown (10YR 5/2) loamy 
sand; common coarse distinct dark gray (10YR 4/1) 
and very dark gray (10YR 3/1), and few fine distinct 
dark yellowish brown (10YR 4/6) mottles; single 
grain; loose; few fine roots; neutral; clear wavy 
boundary. 

C2g—32 to 38 inches; dark grayish brown (10YR 4/2) 
sand; common medium distinct yellowish brown 
(10YR 5/4) mottles; single grain; loose; few fine 
roots; neutral; abrupt wavy boundary. 

C3g—38 to 60 inches; light brownish gray (10YR 6/2) 
sand; common medium distinct brownish yellow 
(10YR 6/6) mottles; single grain; loose; neutral. 


The thickness of the mollic epipedon ranges from 14 
to 24 inches. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2; or it is black (N 2/0). It is loamy sand, 
fine sandy loam, or sand and is slightly acid or neutral. 

The C horizon has hue of 10YR or 2.5Y, value of 4 to 
6, and chroma of 1 or 2. It is sand or loamy sand and is 
neutral or mildly alkaline. 


Metea series 


The Metea series consists of deep, well drained soils 
on glacial moraines and till plains. These soils formed in 
water or wind-laid sands or loamy sands overlying loamy 
till, Permeability is very rapid in the upper sandy part of 
the profile and moderate in the lower part. Slopes range 
from 1 to 6 percent. 

Metea soils are similar to Chelsea soils and are 
adjacent to Riddles, Morley, and Rawson soils. Chelsea 
Soils do not have an argillic horizon. The Riddles, Morley, 
and Rawson soils do not have sand or loamy sand in the 
upper part of the solum. 

Typical pedon of Metea loamy fine sand, 1 to 6 
percent slopes, in a cultivated field 2,060 feet west and 
60 feet south of the northeast corner of sec. 10, T. 36 
Ν., R. 5 W. 


Ар—0 to 10 inches; dark brown (10YR 3/3) loamy fine 
sand, pale brown (10YR 6/3) dry; weak fine granular 
Structure; very friable; many medium and fine roots; 
slightly acid; abrupt smooth boundary. 

B21—10 to 24 inches; yellowish brown (10YR 5/6) 
loamy fine sand; weak fine subangular blocky 
structure; very friable; many fine roots; slightly acid; 
gradual wavy boundary. 
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B22—24 to 32 inches; yellowish brown (10YR 5/6) sand; 
single grain; loose; slightly acid; clear wavy 
boundary. 

B23t—32 to 38 inches; dark brown (7.5YR 4/4) sand; 
weak coarse subangular blocky structure; friable; 
clay bridging between sand grains; strongly acid; 
clear wavy boundary. 

ΙΙΒ241---98 to 52 inches; dark brown (10YR 4/4) sandy 
clay loam; moderate medium subangular blocky 
structure; friable; clay bridging between sand grains; 
medium acid; clear wavy boundary. 

IIB25t—52 to 65 inches; yellowish brown (10YR 5/6) 
clay loam; many medium distinct weak red (2.5 YR 
5/2) mottles; moderate medium subangular blocky 
structure; firm; thin light yellowish brown (10YR 6/4) 
clay films lining voids; medium acid; abrupt wavy 
boundary. 

IIC—65 to 75 inches; yellowish brown (10YR 5/6) loam; 
many medium distinct grayish brown (2.5Y 5/2) 
mottles; massive; friable; thin strata of sand, sandy 
loam, and clay loam; neutral. 


The thickness of the solum ranges from 36 to 70 
inches. Thickness of the loamy sand or sand upper 
horizons ranges from 20 to 40 inches. 

The Ap horizon has hue of 10YR, value of 3 to 5, and 
chroma of 2 or 4. If the A horizon has not been 
disturbed, it is 1 inch to 3 inches thick and has hue of 
10YR, value of 3, and chroma of 1 or 2. In some pedons 
there is an A2 horizon that is 1 inch to 3 inches thick 
and has hue of 10YR, value of 5 or 6, and chroma of 2 
or 3. The A horizon is loamy sand, loamy fine sand, or 
sand and ranges from neutral to medium acid. 

The B2 horizon has hue of 10YR or 7.5YR, value of 4 
to 6, and chroma of 3 to 6. It is loamy sand, loamy fine 
sand, or sand and ranges from neutral to strongly acid. 
The IIB2t horizon has hue of 10YR, value of 4 or 5, and 
chroma of 3 to 8. It is clay loam or sandy clay loam. 
Subhorizons are loam and sandy loam. The IIB horizon 
is slightly acid or medium acid. ` 

The IIC horizon is loam, clay loam, or silty clay loam. 


Milford series 


The Milford series consists of deep, poorly drained 
soils on glacial lakebeds. These soils formed in 
lacustrine material. Permeability is slow. Slopes are 0 to 
2 percent. 

Milford soils are similar to Pewamo soils and are 
commonly adjacent to Del Rey and Whitaker soils. 
Pewamo soils are in morainic areas and have till pebbles 
throughout the solum. Del Rey soils do not have a mollic 
epipedon and are in slightly higher lying areas. Whitaker 
soils are also in slightly higher lying areas and have 
more sand throughout the profile than the Milford soils. 

Typical pedon of Milford silty clay loam, in a cultivated 
field 1,740 feet south and 160 feet east of the center of 
sec. 10, T. 36 N., R. 6 W. | 
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Αρ--0 to 8 inches; black (10YR 2/1) silty clay loam, 
grayish brown (10YR 5/2) dry; moderate fine 
subangular blocky structure; firm; common fine iron 
and manganese oxide concretions; neutral; abrupt 
smooth boundary. 

А12—8 to 12 inches; black (10YR 2/1) silty clay loam, 
grayish brown (10YR 5/2) dry; moderate fine 
subangular blocky structure; firm; common fine iron 
and manganese oxide concretions; neutral; clear 
wavy boundary. 

B21g—12 to 23 inches; dark gray (5Y 4/1) silty clay 
loam; common medium distinct olive (5Y 5/6) 
mottles; weak medium prismatic structure parting to 
moderate medium angular blocky; very firm; thin 
patchy very dark gray (БҮ 3/1) clay films on faces of 
peds; many fine iron and manganese oxide 
concretions; neutral; clear wavy boundary. 

B22g—23 to 32 inches; olive gray (5Y 5/2) silty clay 
loam; many medium distinct yellowish brown (10YR 
5/6) and olive (БҮ 5/6) mottles; moderate medium 
prismatic structure parting to strong medium angular 
blocky; very firm; thin patchy dark gray (БҮ 4/1) clay 
films on faces of peds; few fine iron and manganese 
oxide accumulations; neutral; clear wavy boundary. 

B23g—32 to 39 inches; olive gray (5Y 5/2) silty clay 
loam; many medium and coarse distinct olive (SYR 
5/4) mottles; weak coarse prismatic structure parting 

. to moderate coarse angular blocky; very firm; thin 
patchy gray (5Y 5/1) clay films on faces of peds; 
few fine iron and manganese accumulations; very 
dark gray (5Y 3/1) organic coatings on faces of 
peds; neutral; clear wavy boundary. 

B39—39 to 54 inches; gray (5Y 6/1) silty clay loam; 
common medium distinct light olive brown (2.5Y 
5/6) and olive (БҮ 5/4) mottles; weak coarse 
subangular blocky structure; firm; few fine iron and 
manganese accumulations; thin discontinuous 
lenses of sandy clay loam and clay loam; slight 
effervescence; mildly alkaline; gradual wavy 
boundary, 

Cg—54 to 60 inches; gray (bY 5/1) silty clay; common 
medium distinct olive brown (2.5Y 4/4) and light 
olive brown (2.5Y 5/4) mottles; massive; very firm; 
strong effervescence; moderately alkaline. 


The thickness of the solum ranges from 36 to 60 
inches. Thickness of the mollic epipedon ranges from 12 
to 18 inches. 

The Ap or A1 horizon is black (N 2/0, 10YR 2/1, or 
5Y 2/1) or very dark gray (N 3/0, 10YR 3/1, or 5Y 3/1). 
It is silty clay loam or silty clay. 

The B2 horizon has hue of 2.5Y or 5Y, value of 4 to 6, 
and chroma of 1 or 2. The B21 and B22 horizons are 
silty clay loam or silty clay and range from medium acid 
to neutral. The B23 and B3 horizons are silty clay loam, 
clay loam, or silty clay and are neutral to moderately 
alkaline. 

The C horizon has strata of silty clay and silty clay 
loam. Thin layers of clay loam and sandy loam are 
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present in some pedons. Reaction ranges from neutral 
to moderately alkaline. 


Morley series 


The Morley series consists of deep, well drained and 
moderately well drained soils on uplands. These soils 
formed in calcareous, moderately fine textured glacial till. 
Permeability is moderate. Slopes range from 2 to 30 
percent. 

Morley soils are similar to Markham soils and are 
commonly adjacent to Blount, Elliott, and Pewamo soils. 
Markham soils have a mollic surface layer. Blount and 
Elliott soils are on nearly level or slightly concave flats 
and have gray mottles in the upper part of the subsoil. 
Elliott soils have a dark surface layer. Pewamo soils are 
in lower lying depressional areas and have a mollic 
epipedon. 

Typical pedon of Morley silt loam, 2 to 6 percent 
slopes, eroded, in a cultivated field 2,120 feet south and 
50 feet west of the northeast corner of sec. |, T. 34 N., 
R.7W. 


Ap—O to 8 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; moderate 
medium granular structure; friable; neutral; abrupt 
smooth boundary. 

B21t—8 to 13 inches; yellowish brown (10YR 5/4) silty 
clay loam; moderate fine subangular blocky 
structure; firm; thin patchy brown (10YR 5/3) clay 
films on faces of peds and in old root channels; thin 
discontinuous gray (10YR 6/1), dry silt coatings on 
faces of peds; few small pebbles; medium acid; 
clear wavy boundary. 

B22t—13 to 20 inches; yellowish brown (10YR 5/4) silty 
clay loam; weak fine and medium prismatic structure 
parting to moderate medium angular and subangular 
blocky; very firm; thin continuous brown (10YR 5/3) 
clay films on faces of peds and in old root channels; 
few pebbles; strongly acid; clear wavy boundary. 

B23t—20 to 30 inches; yellowish brown (10YR 5/4) silty 
clay loam; moderate medium prismatic structure 
parting to moderate and strong medium angular and 
subangular blocky; very firm; thin continuous brown 
(10YR 5/3) clay films on faces of peds and in old . 
root channels; few small black (10YR 2/1) iron 
stains; 6 percent gravel; medium acid; clear wavy 
boundary. ` 

B24t—30 to 37 inches; yellowish brown (10YR 5/4) silty 
clay loam; weak medium prismatic structure parting 
to moderate coarse subangular blocky; very firm; 
thin continuous brown (10YR 5/3) clay films on 
faces of peds; few small black (10YR 2/1) iron 
stains; 6 percent gravel; neutral; clear wavy 
boundary. 

B3t—37 to 42 inches; yellowish brown (10YR 5/4) silty 
clay loam; few fine distinct light brownish gray 
(10YR 6/2) mottles; weak coarse subangular blocky 
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structure; firm; thin discontinuous brown (10YR 5/3) 
clay films on faces of peds; 11 percent gravel; 
neutral; clear wavy boundary. 

C—42 to 60 inches; yellowish brown (10YR 5/4) silty 
clay loam; massive; firm; yellowish red (5YR 4/8) 
iron stains; strong effervescence; moderately 
alkaline. 


The thickness of the solum ranges from 20 to 48 
inches. | 

The Ap horizon has hue of 10YR, value of 4, and 
chroma of 2 or 3. Some pedons have an A2 horizon that 
has hue of 10YR, value of 4 or 5, and chroma of 2 or 3. 
Undisturbed areas have A1 horizons less than 5 inches 
thick that have hue of 10YR, value of 2 or 3, and chroma 
of 1 or 2. 

The Bt horizon has hue of 10YR and 7.5YR, value of 4 
to 6, and chroma of 3 to 6. It is silty clay loam, clay 
loam, or silty clay. Reaction is strongly acid or medium 
acid in the upper part and ranges from neutral to 
moderately alkaline in the lower part. 

The C horizon is silty clay loam or clay loam. 


Morocco series 


The Morocco series consists of deep, somewhat 
poorly drained soils on outwash plains. These soils 
formed in outwash sand. Permeability is rapid. Slopes 
are O to 2 percent. 

Morocco soils are similar to Bourbon, Maumee, and 
Newton soils and are adjacent to Brems and Pinhook 
Soils. Bourbon soils have more clay in the control section 
than the Morocco soils. Maumee and Newton soils have 
a deep, dark surface layer and are in lower lying 
positions. Brems soils do not have mottles of low 
chroma in the upper part of the solum and are in higher 
lying positions. Pinhook soils have more clay in the 
solum than the Morocco soils. 

Typical pedon of Morocco loamy sand, in a cultivated 
field 2,500 feet north and 2,540 feet west of the 
Southeast corner of sec. 4, T. 32 N., R. 5 W. 


Ар—0 to 9 inches; very dark brown (10YR 2/2) loamy 
sand, gray (10YR 5/1) dry; weak fine granular 
structure; very friable; few very fine roots; slightly 
acid; abrupt smooth boundary. 

B21—9 to 13 inches; yellowish brown (10YR 5/4) sand; 
common medium distinct brownish yellow (10YR 
6/8) mottles; single grain; loose; few very fine roots; 
medium acid; clear smooth boundary. 

B22—13 to 20 inches; yellowish brown (10YR 5/4) sand; 
common medium distinct light brownish gray (10YR 
6/2) mottles; single grain; loose; few very fine roots; 
Strongly acid; clear smooth boundary. 

B23—20 to 32 inches; brownish yellow (10YR 6/6) sand; 
many coarse distinct light gray (10YR 7/1) mottles; 
single grain; loose; very strongly acid; clear wavy 
boundary. 
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C1—32 to 48 inches; light gray (10YR 7/2) sand; 
common medium distinct brownish yellow (10YR 
6/6) mottles; single grain; loose; strongly acid; clear 
wavy boundary. 

C2—48 to 60 inches; light gray (10YR 7/1) sand; 
common medium distinct light yellowish brown 
(10YR 6/4) mottles; single grain; loose; medium 
acid. 


The thickness of the solum ranges from 24 to 48 
inches. 

The A1 or Ap horizon has hue of 10YR, value of 2 or 
3, and chroma of 1 or 2. It is loamy sand or sand and 
ranges from slightly acid to very strongly acid, depending 
on past liming: practices. Some pedons have an A2 
horizon that has hue of 10YR, value of 4 to 6, and 
chroma of 3 to 6. It is loamy sand or sand. 

The B2 horizon has hue of 10YR or 7.5YR, value of 5 
to 7, and chroma of 3 to 8. The upper part of the B 
horizon to a depth of about 24 inches has chroma of 3 
to 6 and mottles with chroma of 1 or 2. The B horizon 
ranges from medium acid to very strongly acid. 

The C horizon ranges from medium acid to very 
strongly acid. 


Newton series 


The Newton series consists of deep, very poorly 
drained soils on nearly level flats or in depressional 
areas. These soils formed in sandy sediment that is 
strongly acid or very strongly acid. Permeability is rapid. 
Slopes are 0 to 2 percent. 

Newton soils are similar to Maumee soils and are 
commonly adjacent to Brems, Morocco, and Plainfield 
Soils. Maumee soils are less acid in the solum than the 
Newton soils. Brems and Morocco soils are in higher 
lying positions and are not dominantly gray in the upper 
part of the profile. Plainfield soils are browner than the 
Newton soils and are on the surrounding sandy slopes. 

Typical pedon of Newton loamy fine sand, in a 
cultivated field 760 feet east and 100 feet north of the 
Southwest corner of sec. 3, T. 32 N., R. 5 W. 


Ар—0 to 10 inches; black (10YR 2/1) loamy fine sand, 
dark gray (10YR 4/1) dry; weak medium granular 
structure; very friable; medium acid; abrupt smooth 
boundary. 

A3—10 to 18 inches; very dark gray (10YH 3/1) loamy 
fine sand; weak fine granular structure; very friable; 
medium acid; clear wavy boundary. 

С19—18 to 27 inches; gray (10YR 5/1) sand; single 
grain; loose; few very dark gray (10YR 3/1) fillings in 
root channels; strongly acid; clear wavy boundary. 

C2g—27 to 33 inches; dark gray (SY 4/1) sand; single 
grain; loose; many very dark gray (10YR 3/1) fillings 
in root channels; strongly acid; clear wavy boundary. 

C3g—33 to 41 inches; dark grayish brown (2.5Y 4/2) 
sand; few medium distinct yellowish brown (10YR 
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5/4) mottles; single grain; loose; strongly acid; clear 
wavy boundary. 

C4g—41 to 46 inches; dark grayish brown (2.5Y 4/2) 
sand; common medium distinct light yellowish brown 
(2.5Y 6/4), light gray (2.5Y 7/2), and yellow (2.5Y 
7/6) mottles; single grain; loose; strongly acid; clear 
wavy boundary. 

C5g—46 to 60 inches; gray (10YR 5/1) sand; common 
coarse distinct pale yellow (2.5Y 7/4) and olive 
yellow (2.5Y 6/6) mottles; single grain; loose; very 
strongly acid. 


The thickness of the solum ranges from 10 to 24 
inches. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is loamy fine sand or fine sand and 
is medium acid or strongly acid. 

The C horizon has hue of 10YR or 2.5Y, value of 4 to 
6, and chroma of 1 or 2. Mottling is present in the C 
horizon, and chroma ranges from 1 to 8. The C horizon 
is strongly acid or very strongly acid. Some pedons have 
a thin sandy loam layer below a depth of 40 inches, and 
some pedons are medium acid below a depth of 40 
inches. 


Oakville series 


The Oakville series consists of deep, well drained soils 
on outwash plains, sand dunes, and beach ridges. These 
Soils formed in fine sand. Permeability is very rapid. 
Slopes range from 4 to 40 percent. 

Oakville soils are similar to Brems, Chelsea, Plainfield, 
and Tyner soils and are commonly adjacent to Maumee, 
Morocco, and Newton soils. Brems soils have mottles 
with chroma of 2 or less within a depth of 40 inches. 
Chelsea soils have a thin banded Bt horizon. Plainfield 
soils are less than 50 percent fine and very fine sand in 
the control section. Tyner soils generally average more 
than 10 percent silt and clay in the control section. 
Maumee and Newton soils have a gray subsoil and are 
in low lying areas between ridges of the Oakville soils. 
Morocco soils have mottles in the subsoil and are in 
slightly convex positions. 

Typical pedon of Oakville fine sand, 4 to 12 percent 
slopes, in a wooded area 1,760 feet south and 50 feet 
east of the northwest corner of sec. 9, T. 37 Ν., R. 5 W. 


A1—0 to 2 inches; very dark grayish brown (10YR 3/2) 
fine sand, dark gray (10YR 4/1) dry; single grain; 
loose; slightly acid; abrupt smooth boundary. 

A2—2 to 7 inches; brown (10YR 5/3) fine sand, pale 
brown (10 YR 6/3) dry; single grain; loose; medium 
acid; clear wavy boundary. 

B21—7 to 18 inches; yellowish brown (10YR 5/6) fine 
sand; single grain; loose; medium acid; clear wavy 
boundary. 

B22—18 to 25 inches; yellowish brown (10YR 5/4) fine 
sand; single grain; loose; medium acid; clear wavy 
boundary. 
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B3—25 to 30 inches; light yellowish brown (10YR 6/4) 
fine sand; single grain; loose; slightly acid; gradual 
wavy boundary. 

C—30 to 60 inches; pale brown (10YR 6/3) fine sand; 
single grain; loose; neutral. 


The thickness of the solum ranges from 18 to 40 
inches. Reaction ranges from medium acid to neutral. 
The control section averages between 50 and 90 
percent fine sand with as much as 25 percent very fine 
sand and less than 10 percent silt and clay. 

The A1 horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is loamy sand or fine sand. The A2 
horizon has hue of 10YR, value of 4 or 5, and chroma of 
9 or 3. 

The B2 horizon has hue of 10YR, value of 4 or 5, and 
chroma of 4 or 6. It is fine sand or sand. 

The C horizon is fine sand or sand and ranges from 
medium acid to neutral. 


Palms series 


The Palms series consists of deep, very poorly drained 
soils on lake plains, till plains, or moraines in basins that 
formerly were lakes or ponds. The soils formed in 
deposits of organic material and in the underlying loamy 
mineral material. Permeability is moderately slow to 
moderately rapid in the organic layers and moderate or 
moderately siow in the loamy material. Slopes are 0 to 2 
percent. These Palms soils are more acid than is defined 
for the series, but this difference does not alter the 
usefulness or behavior of the soils. 

Palms soils are similar to Adrian, Edwards, and 
Houghton soils and are commonly adjacent to Morley, 
Riddles, and Tracy soils. Adrian and Edwards soils have 
16 to 50 inches of organic material. Adrian soils are 
underlain by sand, and Edwards soils are underlain by 
marl. Houghton soils have organic deposits more than 
51 inches thick. The Morley, Riddles, and Tracy soils are 
mineral soils on slopes adjacent to depressional areas of 
the Palms soils. 

Typical pedon of Palms muck, drained, in an idle field 
1,350 feet south and 440 feet west of the center of sec. 
12, T. 35 N., R. 5 W. 


Оар—0 to 10 inches; black (10YR 2/1) sapric material, 
broken and rubbed; about 5 percent fibers, less than 
5 percent rubbed; weak medium granular structure; 
very friable; many roots; primarily herbaceous fibers; 
30 to 35 percent mineral material; very strongly acid; 
abrupt smooth boundary. 

Oa2—10 to 24 inches; black (N 2/0) sapric material, 
black (10YR 2/1) rubbed; about 10 percent fibers, 
less than 5 percent rubbed; weak medium 
subangular blocky structure; firm; common roots; 
primarily herbaceous fibers; 26 percent mineral 
material; many strong brown (7.5YR 5/6) iron 
accumulations. along old root channels; extremely 
acid; abrupt smooth boundary. 
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Oa3—24 to 28 inches; black (N 2/0) sapric material, 
black (10YR 2/1) rubbed; about 5 percent fibers, 
less than 5 percent rubbed; massive; friable; few 
roots; primarily herbaceous fibers; 60 percent 
mineral material; many strong brown (7.5YR 5/6) 
iron accumulations along old root channels; 
extremely acid; clear wavy boundary. 

Оа4—28 to 30 inches; very dark gray (10YR 3/0) sapric 
material, very dark gray (10YR 3/1) rubbed, grayish 
brown (10YR 5/2) pressed; about 5 percent fibers, 
less than 5 percent rubbed; massive; friable; 
primarily herbaceous fibers; 70 percent mineral 
material; many sulfur crystals (pyrite) in root 
channels; extremely acid; abrupt wavy boundary. 

IIC—30 to 60 inches; dark gray (10YR 4/1) clay loam; 
common medium distinct yellowish brown (10YR 
5/6) mottles; massive; firm; neutral. 


The depth to the foamy IIC horizon ranges from 16 to 
50 inches. The fiber material primarily is derived from 
herbaceous plants. 

The surface tier mainly has hue of 10YR, value of 2, 
and chroma of 1 or 2. It is strongly acid or very strongly 
acid. The organic part of the subsurface and bottom tiers 
has hue of 10YR, 7.5YR, or 5YR; value of 2 or 3; and 
chroma of 1 to 3; or it is neutral and has value of 2 or 3. 
It is extremely acid or very strongly acid. In some pedons 
the organic material in the layer above the IIC horizon is 
about 70 percent mineral material. The Со horizon 
ranges from fine sandy loam to clay loam. It ranges from 
slightly acid to moderately alkaline. 


Pewamo series 


The Pewamo series consists of deep, very poorly 
drained soils in depressional areas on till plains, lake 
plains, and moraines. These soils formed in glacial till or 
in lacustrine sediment. Permeability is moderately slow. 
Slopes are 0 to 2 percent. 

Pewamo soils are similar to Milford soils and are 
commonly adjacent to Blount, Elliott, and Morley soils. 
Milford soils formed in lacustrine material and do not 
have till pebbles. Blount and Elliott soils have a 
subhorizon in the upper part of the subsoil that is 
dominantly brown with gray mottles. They are on slightly 
higher lying, nearly ievel areas. Blount soils do not have 
a thick, dark surface layer. Morley soils have a brown 
subsoil and are on the surrounding slopes. 

Typical pedon of Pewamo silty clay loam, in a pasture 
1,470 feet south and 300 feet east of the center of sec. 
34, T. 36 Ν., R. 6 W. 


Ар—0 to 8 inches; very dark brown (10YR 2/2) silty clay 
loam, grayish brown (10YR 5/2) dry; moderate 
medium granular structure; firm; many fibrous roots; 
neutral; abrupt smooth boundary. 

A3—8 to 12 inches; very dark gray (10YR 3/1) silty clay 
loam; few fine distinct yellowish brown (10YR 5/4) 
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mottles; moderate fine angular blocky structure; firm; 
many fibrous roots; neutral; clear wavy boundary. 

B21tg—12 to 17 inches; dark gray (5Y 4/1) silty clay 
loam; many medium distinct yellowish brown (10YR 
5/4) and olive (БҮ 5/4) mottles; moderate medium 
angular blocky structure; very firm; many roots; thin 
continuous very dark gray (10YR 3/1) clay films on 
faces of peds and in old root channels; neutral; 
clear wavy boundary. 

B22tg—17 to 31 inches; olive gray (5Y 5/2) silty clay 
loam; moderate medium distinct olive (5Y 5/4) and 
yellowish brown (10YR 5/6) mottles; weak medium 
prismatic structure parting to moderate medium 
angular blocky; very firm; common fine roots; thin 
continuous to medium dark gray (10YR 4/1) clay 
films on faces of peds; neutral; clear wavy boundary. 

B23tg—31 to 46 inches; gray (5Y 5/1) silty clay loam; 
many medium distinct light olive brown (2.5Y 5/4) 
mottles; weak coarse prismatic structure; firm; few 
fine roots; thin discontinuous very dark gray (10YR 
4/1) clay films on faces of peds and prisms and in 
old root channels; few fine pebbles; slight 
effervescence; mildly alkaline; gradual wavy 
boundary. 

Cg—46 to 60 inches; grayish brown (2.5Y 5/2) silty clay 
loam; many medium distinct gray (bY 5/1) and light 
olive brown (2.5Y 5/4) mottles; massive; firm; few 
fine pebbles; strong effervescence; moderately 
alkaline. 


The thickness of the solum ranges from 32 to 50 
inches. The thickness of the mollic epipedon ranges 
from 10 to 14 inches. 

The Ap horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is silty clay loam and is slightly acid 
or neutral. 

The B2t horizon has hue of 2.5Y, ΒΥ, or 10YR; value 
of 4 to 6; and chroma of 1 or 2. It ranges from slightly 
acid to mildly alkaline. 

The C horizon is clay loam or silty clay loam and 
ranges from neutral to moderately alkaline. 


Pinhook serles 


The Pinhook series consists of deep, poorly drained 
Soils on outwash plains. These soils formed in loamy and 
sandy glacial outwash. Permeability is moderately rapid 
in the solum and rapid in the underlying material. Slopes 
are 0 to 2 percent. 

Pinhook soils are similar to Bourbon soils and are 
associated with Gilford and Hanna soils. Bourbon soils 
have a subsoil that is dominantly brown with gray 
mottles. Gilford soils have a mollic epipedon and are 
slightly acid or neutral in the solum. They are in lower 
lying positions. Hanna soils are brown in the upper part 
of the B horizon and are in slightly higher lying positions. 

Typical pedon of Pinhook loam, in a cultivated field 
2,504 feet east and 1,835 feet north of the southwest 
corner of sec. 25, T. 34 N., R. 5 W. 
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Ap—O to 9 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; moderate 
medium granular structure; friable; many fine roots; 
few fine continuous pores; slightly acid; abrupt 
smooth boundary. 

A2—9 to 12 inches; light brownish gray (10YR 6/2) 
sandy loam; few medium distinct yellowish brown 
(10YR 5/8) mottles; weak fine and medium 
subangular blocky structure; friable; few fine roots; 
few fine continuous vertical tubular pores; strongly 
acid; clear wavy boundary. 

B211—12 to 16 inches; light brownish gray (10YR 6/2) 
loam; common medium distinct yellowish brown 
(10YR 5/6) mottles; moderate fine and medium 
subangular blocky structure; friable; 5 percent gravel 
and shale fragments; few fine roots; common fine 
continuous vertical tubular pores; thin discontinuous 
grayish brown (10YR 5/2) clay films on faces of 
peds; very strongly acid; gradual wavy boundary. 

B22t—16 to 25 inches; light brownish gray (10YR 6/2) 
sandy loam; common medium distinct yellowish 
brown (10YR 5/6) mottles; moderate fine and 
medium subangular blocky structure; friable; few fine 
roots; common fine continuous vertical tubular 
pores; thin discontinuous grayish brown (10YR 5/2) 
clay films on faces of peds; 5 percent gravel and 
shale fragments; very strongly acid; gradual wavy 
boundary. 

В231—25 to 35 inches; gray (10YR 6/1) sandy loam; 
common medium distinct yellowish brown (10YR 
5/8) mottles; weak medium and fine subangular 
blocky structure; friable; few tine roots; few fine 
continuous vertical tubular pores; thin patchy clay 
films on faces of peds; 5 percent gravel and shale 
fragments; strongly acid; gradual irregular boundary. 

B3—35 to 50 inches; grayish brown (10YR 5/2) loamy 
sand; many coarse distinct yellowish brown (10YR 
5/6) mottles; weak fine and medium subangular 
blocky structure; friable; few fine roots; few fine 
continuous tubular pores; strongly acid; gradual 
wavy boundary. 

C—50 to 60 inches; grayish brown (10YR 5/2) sand; 
many medium distinct yellowish brown (10YR 5/6) 
mottles; single grain; loose; 5 percent gravel and 
shale fragments; strongly acid. 


The thickness of the solum ranges from 40 to 56 
inches. 

The Ap horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is loam or sandy loam and is 
medium acid to neutral. The A2 horizon has hue of 10YR 
or 2.5Y, value of 5 or 6, and chroma of 1 or 2. It is loam 
or sandy loam and is strongly acid or very strongly acid. 

The B2t horizon has hue of 10YR or 2.5Y, value of 5 
or 6, and chroma of 1 or 2. It is loam or sandy loam and 
is strongly acid or very strongly acid. Some pedons have 
horizons with as much as 15 percent gravel and many 
shale fragments. 
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The C horizon is loamy sand or sand and is as much 
as 30 percent gravel and shale fragments. It is strongly 
acid or very strongly acid. 


Plainfield series 


The Plainfield series consists of deep, excessively 
drained soils on outwash plains, stream terraces, and 
glaciated uplands. These soils formed in sandy drift. 
Permeability is rapid. Slopes range from 2 to 12 percent. 

Plainfield soils are similar to Chelsea, Oakville, and 
Tyner soils and are commonly adjacent to Brems and 
Morocco soils. The Chelsea soils have a thin banded Bt 
horizon. Oakville soils average more than 50 percent fine 
sand and very fine sand in the control section. Tyner 
soils average more than 10 percent silt and clay in the 
control section. Brems and Morocco soils are mottled 
above a depth of 40 inches. They are in flat areas that 
are lower lying than Plainfield soils. 

Typical pedon of Plainfield sand, 2 to 6 percent 
slopes, in a wooded area 15 feet south and 440 feet 
west of the northeast corner of sec. 9, T. 32 Ν., Η. 5 W. 


O1—0 to 1 inch; leaf litter; very weak fine granular 
Structure; abrupt smooth boundary. 

A1—1 to 3 inches; very dark brown (10YR 2/2) sand, 
dark grayish brown (10YR 4/2) dry; weak medium 
granular structure; very friable; many fine grass 
roots; strongly acid; abrupt smooth boundary. 

A2—3 to 6 inches; dark brown (10YR 3/3) sand” pale’ 
brown (10YR 6/3) dry; weak medium granular 
structure; very friable; many fine roots; very strongly 
acid; clear smooth boundary. 

B21—6 to 10 inches; dark brown (10YR 4/4) sand; 
single grain; loose; many fine roots; strongly acid; 
clear wavy boundary. 

B22—10 to 17 inches; dark yellowish brown (10YR 4/4) 
sand; single grain; loose; few fine roots; medium 
acid; gradual wavy boundary. 

B3—17 to 24 inches; strong brown (7.5YR 5/6) sand; 
single grain; loose; few fine roots; medium acid; 
gradual wavy boundary. 

C1—24 to 44 inches; yellowish brown (10YR 5/4) sand; 
single grain; loose; few medium roots; 5 percent 
dark shale fragments; medium acid; gradual wavy 
boundary. 

C2—44 to 55 inches; yellowish brown (10YR 5/4) sand; 
single grain; loose; medium acid; diffuse wavy 
boundary. 

C3—55 to 60 inches; yellowish brown (10ΥΒ 5/4) sand; 
single grain; loose; slightly acid. 


Thickness of the solum ranges from 18 to 34 inches. 
The control section averages less than 50 percent fine 
and very fine sand and has 25 percent or more very 
coarse, coarse, and medium sand and less than 10 
percent silt and clay. 

The A1 horizon has hue of 10ΥΒ, value of 2 or 3, and 
chroma of 2. Cultivated areas have an Ap horizon that 
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has hue of 10YR, value of 3 or 4, and chroma of 2 or 3. 
The A1 or Ap horizon is sand or loamy sand and ranges 
from strongly acid to neutral. 

The B horizon has hue of 10YR or 7.5YR, value of 4 
to 6, and chroma of 3 to 6. It ranges from medium acid 
to very strongly acid. 

The C horizon has hue of 10YR or 7.5YR, value of 5 
to 7, and chroma of 4 to 8. It ranges from strongly acid 
to neutral. 


Rawson series 


The Rawson series consists of deep, well drained and 
moderately well drained soils on beach ridges, moraines, 
and outwash plains. These soils formed in loamy 
material and in the underlying till or lacustrine material. 
Permeability is moderate in the upper part of the solum 
and slow or very slow in the lower part and in the 
underlying material. Slopes range from 2 to 12 percent. 

Rawson soils are similar to Morley soils and are 
commonly adjacent to Haskins and Riddles soils. Morley 
Soils are not loamy in the upper part of the profile. 


Haskins soils are mottled in the upper part of the subsoil. 


Riddles soils do not have as much clay in the lower part 
of the subsoil as the Rawson soils. 

Typical pedon of Rawson loam, 2 to 6 percent slopes, 
in a cultivated field 1,150 feet south and 300 feet east of 
the center of sec. 34, T. 36 N., R. 6 W. 


Ap—0 to 8 inches; brown (10YR 4/3) loam, pale brown 
(10YR 6/3) dry; moderate medium and. fine granular 
structure; friable; few fine pebbles; neutral; abrupt 
smooth boundary. 

B1—8 to 16 inches; dark yellowish brown (10YR 4/4) 
loam; weak fine subangular blocky structure; friable; 
few tine pebbles; slightly acid; clear wavy boundary. 

B21t—16 to 23 inches; dark yellowish brown i (10YR 4/4) 
clay loam; weak medium subangular blocky 
structure; firm; thin discontinuous brown (10YR 4/3) 
clay films on faces of peds; 10 percent gravel and 
shale fragments; medium acid; clear wavy boundary. 

B22t—23 to 35 inches; brown (7.5YR 4/4) clay loam; 
weak medium and coarse subangular blocky 
structure; firm; thin discontinuous brown (10YR 4/3) 
clay films on faces of peds; 10 percent gravel and 
shale fragments; medium acid; clear wavy boundary. 

1183—35 to 44 inches; yellowish brown (10YR 5/4) silty 
clay loam; many medium distinct grayish brown 
(10YR 5/2), brown (10YR 5/3), and yellowish brown 
(10YR 5/6) mottles; weak coarse subangular blocky 
Structure; very firm; few medium very dark grayish 
brown (10YR 3/2) organic stains; few fine pebbles; 
Slightly acid; gradual wavy boundary. 

ΙΙΟ---44 to 60 inches; brown (10YR 5/3) silty clay loam; 

. few fine faint grayish brown (10YR 5/2) and 
yellowish brown (10YR 5/6) mottles; massive; very 
firm; few fine pebbles; strong effervescence; 
moderately alkaline. 
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Thickness of the solum ranges from 30 to 48 inches. 
The solum extends into the underlying fine textured 
material. Gravel content ranges from 2 to 20 percent in 
the upper part of the solum and from 0 to 10 percent in 
the lower part of the solum and underlying material. 

The Ap horizon has hue of 10YR, value of 4 or 5, and 
chroma of 2 or 3. It is loam, sandy loam, fine sandy 
loam, and silt loam and is slightly acid or neutral. The 
B2t horizon has hue of 10YR and 7.5YR, value of 4 or 5, 
and chroma of 3 to 6, and has common to many distinct 
mottles. It is loam, clay loam, or sandy clay loam and is 
as much as 15 percent gravel and shale fragments. 
Reaction ranges from very strongly acid to slightly acid. 
The IIB horizon is silty clay, clay loam, or silty clay юат 
and may be as much as 10 percent gravel and shale 
fragments. It ranges from slightly acid to mildly alkaline. 

The IIC horizon has lenses of coarse silty clay loam or 
silt loam in some pedons. 


Riddles series 


The Riddles series consists of deep, well drained soils 
on till plains and moraines. These soils formed in loamy 
glacial till. Permeability is moderate. Slopes range from 0 
to 18 percent. 

Riddles soils are similar to Metea, Morley, and Rawson 
Soils and are associated in the landscape with Tracy and 
Whitaker soils. Metea soils have more sand in the upper 
part of the solum. Morley soils have more clay 
throughout the solum, and Rawson soils have more clay 
in the lower part of the solum. Tracy soils have less clay 
in the B horizon, and the underlying material is sand and 
gravel. Whitaker soils are in flatter areas than the 
Riddles soils. They have mottles of low chroma in the 
upper 18 inches of the solum, and are stratified in the 
underlying material. 

Typical pedon of Riddles silt loam, 2 to 6 percent 
Slopes, in a cultivated field 2,220 feet north and.660 feet 
east of the southwest corner of sec. 21, T. 35 Ν., R. 5 
W. 


Ар—0 to 10 inches; dark grayish brown (10YR 4/2) silt 


loam, pale brown (10YR 6/3) dry; moderate medium 
granular structure; friable; slightly acid; abrupt 
smooth boundary. 

B1—10 to 15 inches; yellowish brown (10YR 5/4) loam; 
weak fine and medium subangular blocky structure; 
firm; neutral; clear wavy boundary. 

B21—15 to 22 inches; dark yellowish brown (10YR 4/4) 
loam; moderate medium subangular blocky 
structure; firm; thin discontinuous dark brown (10YR 
3/3) clay films on faces of peds; 2 to 5 percent 
gravel; medium acid; clear wavy boundary. 

B22t—22 to 32 inches; dark yellowish brown (10YR 4/4) 
loam; few yellowish red (SYR 4/8) mottles; 
moderate medium subangular blocky structure; firm; 
thin continuous dark brown (10YR 3/3) clay films on 
faces of peds; 5 to 8 percent gravel; medium acid; 
clear wavy boundary. 
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B23t—32 to 39 inches; yellowish brown (10YR 5/4) 
loam; few yellowish red (SYR 4/8) mottles; 
moderate medium and coarse subangular blocky 
structure; firm; thin discontinuous dark brown (10YR 
4/3) clay films on faces of peds and around some 
pebbles; 10 to 15 percent gravel and shale 
fragments; strongly acid; clear wavy boundary. 

B3—39 to 48 inches; yellowish brown (10YR 5/4) loam; 
few yellowish red (5YR 4/8) mottles; weak coarse 
subangular blocky structure; firm; few old root 
channels with organic stains; thin patchy dark brown 
(10YR 4/3) clay films on faces of some peds; 10 to 
15 percent gravel; slightly acid; clear wavy 
boundary. 

C—48 to 60 inches; yellowish brown (1ΟΥΗ 5/4) loam; 
few yellowish red (SYR 4/8) mottles; massive; 
friable; compact in place; mildly alkaline. 


Thickness of the solum ranges from 40 to 72 inches. 

The Ap horizon has hue of 10YR, value of 4, and 
chroma of 2 or 3. It is loam, silt loam, or sandy loam and 
ranges from medium acid to neutral. 

The B2 horizon has hue of 10YR or 7.5YR, value of 4 
to 6, and chroma of 3 to 6. It is loam, clay loam, or 
sandy clay loam, and in some pedons it is sandy loam or 
silty clay loam. The B2 horizon is as much as 15 percent 
gravel and shale fragments. Reaction ranges from 
strongly acid to neutral. 

The C horizon is loam or sandy loam. It ranges from 
neutral to moderately alkaline. 


Sebewa series 


The Sebewa series consists of deep, very poorly 
drained soils on outwash plains and terraces. These 
soils formed in loamy glacial outwash. Permeability is 
moderate in the solum and rapid in the underlying 
material. Slopes are 0 to 2 percent. 

Sebewa soils are similar to Gilford soils and are 
associated in the landscape with Alida, Bourbon, 
Maumee, and Pinhook soils. Gilford soils have less clay 
throughout the solum than the Sebewa soils. Alida and 
Bourbon soils have a dark surface layer that is less than 
10 inches thick. They are dominantly brown below the 
plow layer and are in higher lying positions. Maumee 
soils are sandy throughout the profile. Pinhook soils have 
a dark surface layer that is less than 10 inches thick. 
They are more acid in the solum than the Sebewa soils 
and are in slightly higher lying positions. 

Typical pedon of Sebewa loam, shaly sand 
substratum, in a cultivated field 150 feet north and 1,760 
feet west of the southeast corner of sec. 24, T. 35 N, R. 
5W. 


Ар—0 to 8 inches; black (10YR 2/1) loam, dark gray 
(10 YR 4/1) dry; moderate medium granular 
structure; friable; common fine roots; 8 percent fine 
shale fragments; neutral; abrupt smooth boundary. 
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A12—8 to 12 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak medium subangular blocky 
structure; friable; common fine roots; 8 percent fine 
shale fragments; neutral; clear wavy boundary. 

B21g—12 to 16 inches; dark gray (10YR 4/1) sandy clay 
loam; few medium distinct yellowish brown (10YR 
5/4) mottles; moderate medium subangular blocky 
structure; firm; few fine roots; 5 percent shale 
fragments; neutral; clear wavy boundary. 

B22tg—16 to 35 inches; grayish brown (2.5Y 5/2) clay 
loam; few fine distinct dark brown (7.5YR 4/4) 
mottles; moderate medium prismatic structure 
parting to moderate medium angular blocky; firm; 
few fine roots; thin continuous dark yellowish brown 
(10YR 4/4) clay films on faces of peds; 5 percent 
shale fragments; neutral; clear wavy boundary. 

B3—35 to 37 inches; dark gray (YR 4/1) sandy loam; 
few fine and medium distinct dark brown (7.5YR 
3/2) and dark grayish brown (2.5Y 4/2) mottles; weak 
medium subangular blocky structure; friable; 10 
percent shale fragments; neutral; clear irregular 
boundary. 

liC—37 to 60 inches; brown (10YR 5/3) shaly sand and 
fine gravel; single grain; loose; 30 percent shale 
fragments; slight effervescence; mildly alkaline. 


The thickness of the solum is 28 to 40 inches. Content 
of shale ranges from 0 to 12 percent in the A horizon 
and upper part of the B horizon and from 5 to 25 percent 
in the tower part of the B horizon. 

The Ap and A12 horizons have hue of 10YR, value of 
2 or 3, and chroma of 1 or 2. They are loam, silt loam, or 
clay loam. 

The B2 horizon has hue of 10YR, 2.5Y or 5Y; value of 
4 to 6; and chroma of 1 or 2; or it is neutral and has 
value of 4 to 6. It is sandy clay loam, loam, clay loam, or 
shaly clay loam. 

The IIC horizon is shaly coarse sand, shaly and 
gravelly sand, or coarse sand. 


Selfridge series 


The Selfridge series consists of deep, somewhat 
poorly drained soils on beach ridges, outwash areas, or 
low sand dunes. These soils formed in sandy deposits 
and are underlain by loamy till or lacustrine material. 
Permeability is rapid in the upper part of the solum and 
moderately slow in the lower part and in the underlying 
material. Slopes are 0 to 2 percent. 

Selfridge soils are similar to Haskins soils and are 
adjacent to Blount and Rawson soils. Haskins soils have 
more clay in the upper part of the profile than the 
Selfridge soils. Blount soils do not have a sandy surface 
layer. Rawson soils have a brown subsoil and are in 
sloping positions. 

Typical pedon of Selfridge loamy fine sand, in an idle 
field 760 feet east and 2,018 feet north of the southwest 
corner οἵ sec. 15, T. 37 N, R. 5 W. 
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Ap—0 to 9 inches; dark grayish brown (10YR 4/2) loamy 
fine sand, light brownish gray (10YR 6/2) dry; weak 
medium granular structure; very friable; many roots; 
medium acid; abrupt smooth boundary. 

A2—9 to 14 inches; brown ([ΟΥΗ͂ 5/3) loamy fine sand; 
common medium distinct light brownish gray (20YR 
6/2) mottles; weak thick platy structure parting to 
weak medium granular; very friable; common roots; 
slightly acid; clear wavy boundary. 

B1—14 to 24 inches; pale brown (10YR 6/3) loamy 
sand; common medium distinct light brownish gray 
(10YR 6/2), yellowish brown (10YR 5/6), and strong 
brown (7.5YR 5/6) mottles; weak medium and 
coarse subangular blocky structure; very friable; few 
roots; few fine black (10YR 2/1) iron and 
manganese oxide concretions; neutral; abrupt wavy 
bundary. 

B21t—24 to 27 inches; yellowish brown (10YR 5/4) 
sandy clay loam; many medium and coarse distinct 
brown (7.5YR 5/2) and strong brown (7.5 YR 5/6) 
mottles; weak medium and coarse subangular 
blocky structure; firm; few roots; thin discontinuous 
strong brown (7.5YR 5/6) clay films on faces of 
peds; neutral; abrupt wavy boundary. 

11B221g—27 to 42 inches; gray (10YR 5/1) silty clay 
loam; few medium prominent strong brown (7.5YR 
5/8) and many medium distinct yellowish brown 
(10YR 5/4) mottles; weak coarse subangular blocky 
structure; very firm; thin patchy grayish brown (10YR 
5/2) clay films on faces of blocky peds; 3 percent 
gravel; strong effervescence; mildly alkaline. 

IICg—42 to 60 inches; brown (10YR 5/3) and light 
brownish gray (10YR 6/2) clay loam; common 
medium distinct yellowish brown (10YR 5/6) mottles; 
massive; very firm; accumulations of white (10YR 
8/1) filaments and threads of secondary lime; 3 
percent gravel; strong effervescence; moderately 
alkaline. 


Thickness of the solum ranges from 24 to 42 inches. 
The thickness of loamy fine sand or loamy sand is 20 to 
30 inches. 

The Ap horizon has hue of 10YR, value of 4 or 5, and 
chroma of 1 to 3. Uncultivated areas have an A1 horizon 
that has value of 2 or 3. The A2 horizon has hue of 
10YR and 7.5YR, value of 4 to 6, and chroma of 2 to 4 
and is mottled. The A horizon ranges from neutral to 
medium acid. 

The B1 horizon has hue of 10YR or 7.5YR, value of 4 
to 6, and chroma of 3 to 6. It is loamy fine sand, fine 
sand, or loamy sand and ranges from neutral to medium 
acid. The IIBt horizon has hue of 10YR or 2.5Y, value of 
3 to 6, and chroma of 1 to 3 and is mottled. It is silty 
clay loam or clay loam and ranges from slightly acid to 
mitdly alkaline. 

The IIC horizon is similar to the {IBt horizon in range of 
color and texture and is mildly alkaline or moderately 
alkaline. 
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Suman series 


The Suman series consists of deep, very poorly 
drained soils on flood plains of major streams or along 
narrow stream bottoms. These soils formed in alluvium. 
Permeability is moderately slow in the subsoil and rapid 
in the underlying material. Slopes are 0 to 2 percent. 

Suman soils are similar to Milford, Pewamo, and 
Sebewa soils and are associated with Fluvaquents. 
Milford and Pewamo soils have more clay in the control 
section than the Suman soils and do not have a sandy 
substratum. Pewamo and Sebewa soils regularly 
decrease in content of organic matter as they increase in 
depth. Fluvaquents are in slightly higher lying areas and 
do not have a dark surface layer that is more than 10 
inches thick. 

Typical pedon of Suman silt loam, in a cultivated field 
960 feet north and 2,340 feet west of the southeast 
corner of sec. 5, T. 32 N, R. 5 W. 


Ар—0 to 7 inches; black (10YR 2/1) silt loam, dark 
grayish brown (10YR 4/2) dry; moderate medium 
granular structure; friable; many medium roots; 1 
percent fine shale fragments and fine gravel; slightly 
acid; abrupt smooth boundary. 

А12—7 to 13 inches; very dark gray (10YH 3/1) clay 
loam, gray (10YR 5/1) dry; few medium distinct dark 
yellowish brown (10YR 4/4) mottles; weak coarse 
subangular blocky structure; firm; many medium 
roots; 1 percent fine shale fragments; neutral; clear 
wavy boundary. 

B21g—13 to 28 inches; dark gray (10YR 4/1) clay toam; 
many coarse prominent yellowish red (SYR 4/8) and 
common medium faint gray (10YR 5/1) mottles; 
weak coarse subangular blocky structure; firm; few 
fine roots; 1 percent fine shale fragments; neutral; 
gradual wavy boundary. 

B229—28 to 37 inches; dark gray (10YR 4/1) sandy clay 
loam with some bands of sandy loam and thin strata 
of light brownish gray (10YR 6/2) loamy sand; many 
coarse prominent strong brown (7.5YR 5/8) mottles; 
weak coarse subangular blocky structure; friable; 
few fine roots; 1 percent fine shale fragments; 
neutral; abrupt wavy boundary. 

IIC—37 to 60 inches; light brownish gray (10YR 6/2) 
sand and coarse sand; single grain; loose; 1 percent ` 
fine shale fragments; neutral. 


Thickness of the solum ranges from 20 to 40 inches. 
The thickness of the mollic epipedon ranges from 10 to 
20 inches. 

The Ap or A1 horizon has hue of 10YR or 2.5Y, value 
of 2 or 3, and chroma of 1 or 2; or it is black (N 2/0). It 
is silt loam, silty clay loam, clay loam, or foam. 

The B horizon has hue of 10YR or 2.5Y, value of 4 or 
5; and chroma: of 1 or 2; or it is dark gray (N 4/0) or gray 
(Ν 5/0) and has few to many distinct mottles. It is clay 
loam, silty clay loam, or sandy clay loam. 

The C horizon is sand, coarse sand, or loamy sand. 


Tracy series 


The Tracy series consists of deep, well drained soils 
on outwash plains. These soils formed in glacial outwash 
having a fairly large amount of shale fragments and a 
low amount of carbonates. Permeability is moderate. 
Slopes range from 0 to 18 percent. 

Tracy soils are similar to Door, Elston, and Lydick soils 
and are commonly adjacent to Hanna and Riddles soils. 
Door and Elston soils have a mollic epipedon, Lydick 
soils have a dark surface layer 7 to 10 inches thick, and 
Hanna soils have mottles within a depth of 40 inches 
and are in slightly lower lying positions than the Tracy 
soils. Door and Lydick soils have more clay in the solum, 
and Riddles soils have more clay throughout the profile. 

Typical pedon of Tracy: sandy loam, 0 to 2 percent 
slopes, in a wooded area 708 feet south and 280 feet 
east of the center of sec. 30, T. 34 N., R. 5 W. 


A1— 0 to 5 inches; very dark brown (10YR 2/2) sandy 
loam, very pale brown (10YR 7/3) dry; moderate 
medium and coarse granular structure; friable; 
strongly acid; abrupt smooth boundary. 

A2—5 to 9 inches; brown (10YR 4/3) sandy loam; weak 
medium platy structure; friable; common fine 
vesicular voids; few very dark grayish brown (10YR 
3/2) worm casts; thin very dark gray sand coatings 

~ en faces of peds (dry), color disappears when 
moistened; very strongly acid; clear wavy boundary. 

B1—9 to 13 inches; dark brown (7.5YR 4/4) sandy loam; 
weak medium and fine subangular blocky structure; 
friable; thin discontinuous dark brown (7.5YR 4/4) 
clay films on faces of peds and as linings in some 
voids; thin very fine gray sand coatings on faces of 
some peds; few very dark grayish brown (10YR 3/2) 
worm casts; few fine pebbles and shale fragments; 
very strongly acid; clear wavy boundary. 

B21t—13 to 24 inches; dark brown (7.5YR 4/4) sandy 
loam; moderate medium subangular blocky 
structure; friable; thin nearly continuous clay films on 
faces of peds and as linings in voids; few fine 
random voids; dark brown (7.5YR 3/3) films on 
faces of peds; 10 percent fine gravel and shale 
fragments; very strongly acid; clear wavy boundary. 

B22t—24 to 33 inches; dark brown (7.5YR 4/4) sandy 
loam; moderate medium and coarse subangular 
blocky structure; firm; thin nearly continuous clay 
films on faces of peds and as linings in voids; dark 
brown (7.5YR 3/3 and 4/4) films on faces of peds; 
few fine dark reddish brown iron oxide 
accumulations; 10 percent gravel and shale 
fragments; very strongly acid; clear wavy boundary. 

В231—33 to 47 inches; brown (7.5YR 5/4) sandy loam; 
weak medium and coarse subangular blocky 
structure; firm; thin discontinuous dark brown (7.5YR 
4/4) clay films on faces of peds and as linings in 
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some voids; brown (7.5YR 4/4) coatings on faces of 
peds; few fine yellowish brown (10YR 5/8) iron 
oxide accumulations; 15 percent fine gravel and 
shale fragments; very strongly acid; clear wavy 
boundary. 

B3t—47 to 60 inches; stratified brown (7.5YR 5/4) shale 
sandy clay loam and brown (10YR 5/3} shaly loamy 
sand; weak coarse subangular blocky structure; firm 
and loose; thin discontinuous dark brown (7.5YR 
3/3) clay films on faces of peds and thick dark brown 
(7.5YR 3/3) clay films on surfaces of some shale 
fragments and in some cleavage planes; 20 percent 
gravel and shale fragments; very strongly acid; clear 
wavy boundary. 

IIC—60 to 80 inches; mottled brown (10YR 5/3) and 
grayish brown (10YR 5/2) stratified loamy sand, 
sand, and shaly sand; single grain; loose; medium 
acid. 


Thickness of the solum ranges from 36 to 70 inches. 

The A1 horizon has hue of 10YR, value of 2 or 3, and 
chroma of 2. It is loam or sandy loam. Cultivated areas 
have an Ap horizon that has hue of 10YR or 7.5YR, 
value of 3 or 4, and chroma of 3 or 4. These areas are 
loam or sandy loam. The A2 horizon has hue of 10YR, 
value of 4 or 5, and chroma of 3. It is loam or sandy 
loam. 

The B2 horizon has hue of 7.5YR or 10YR, value of 4 
or 5, and chroma of 3 or 4. Some subhorizons have 
chroma of 5 or 6. The B2 horizon is loam, sandy loam, 
or clay loam and is 5 to 20 percent gravel and shale 
fragments. It is strongly acid or very strongly acid. The 
B3 horizon is 15 to 30 percent gravel and shale 
fragments and is strongly acid or very strongly acid. 

The C horizon has strata of sand, loamy sand, shaly 
sand, and sandy clay loam. It ranges from medium acid 
to neutral. 


Tyner series 


The Tyner series consists of deep, well drained soils 
on outwash plains. These soils formed in sand and 
loamy sand and have significant amounts of fine shale 
fragments. Slopes range from 0 to 3 percent. 

Tyner soils are similar to Brems and Plainfield soils 
and are adjacent to Hanna and Tracy soils. Brems soils 
are mottled in the lower part of the subsoil. Plainfield 
soils have a higher content of sand throughout the 
profile than the Tyner soils, and Hanna and Tracy soils 
have more clay. Hanna soils are mottled in the lower 
part of the subsoil and are in slightly lower lying positions 
than the Tyner soils. 

Typical pedon of Tyner loamy sand, 0 to 3 percent 
slopes, in a cultivated field 150 feet west and 345 feet 
south of the center of sec. 12, T. 34 Ν., Η. 5 W. 


Ap—0 to 9 inches; dark brown (10YR 3/3) loamy sand, 
light brownish gray (10YR 6/2) dry; weak fine 
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granular structure; very friable; many fine roots; 1 
percent shale fragments; neutral; abrupt smooth 
boundary. 

A2—9 to 12 inches; brown (10YR 4/3) loamy sand; 
weak thick platy structure; very friable; few fine 
roots; 2 percent shale fragments; few worm casts 
filled with material from Ap horizon; neutral; clear 
wavy boundary. 

B2—12 to 29 inches; dark yellowish brown (10YR 4/4) 
loamy sand; weak medium and coarse subangular 
blocky structure; very friable; few fine roots; 2 
percent shale fragments; slightly acid; clear irregular 
boundary. 

B31—29 to 48 inches; dark yellowish brown (10YR 4/4) 
sand; single grain; loose; few fine roots; 2 percent 
shale fragments; medium acid; clear wavy boundary. 

B32—48 to 54 inches; dark yellowish brown (10YR 4/4) 
loamy sand; weak coarse subangular blocky 
structure; very friable; weakly cemented; 5 percent 
shale fragments and fine gravel; strongly acid; clear 
wavy boundary. 

C—54 to 60 inches; dark yellowish brown (10YR 4/4) 
sand; common medium distinct brown (10YR 5/3) 
mottles; single grain; loose; yellowish red (5YR 4/6) 
iron stains; strongly acid. 


The thickness of the solum is 36 to 60 inches. 

The Ap horizon has hue of 10YR, value of 3 or 4, and 
chroma οἱ 2 or 3. The A2 horizon has hue of 10YR, 
value of 4 or 5, and chroma of 2 or 3. The A horizon is 
as much as 5 percent gravel and shale fragments. It 
ranges from neutral to medium acid. 

The B horizon has hue of 10YR or 7.5YR, value of 4 
or 5, and chroma of 3 to 6. It is loamy sand or sand and 
is as much as 10 percent gravel and shale fragments. 
Reaction ranges from strongly acid to slightly acid. 

The C horizon is fine sand or sand and ranges from 
medium acid to very strongly acid. 


Wallkill series 


The Wallkill series consists of deep, very poorly 
drained soils. on flood plains or on margins of organic 
soils adjacent to the uplands. These soils formed in 
alluvium and are underlain by organic material. 
Permeability is moderate in the mineral soil and 
moderately slow to moderately rapid in the organic 
material. Slopes are 0 to 2 percent. 

Wallkill soils are adjacent to Houghton, Morley, Palms, 
and Riddles soils. The Houghton and Palms soils are 
organic soils near the center of depressional areas. 
Morley and Riddles soils are mineral soils on sloping 
uplands surrounding the Wallkill soils. 

Typical pedon of Wailkill silt loam, in a cultivated field 
140 feet east and 620 feet south of the northwest comer 
οἱ sec. 13, T. 36 Ν., R. 5 W. 


Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt 
loam, very pale brown (10YR 7/3) dry; moderate 
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medium granular structure; friable; common fine and 
medium roots; neutral; abrupt smooth boundary. 

A2—8 to 16 inches; dark grayish brown (10YR 4/2) silt 
loam; few fine distinct dark yellowish brown (10YR 
3/6) mottles; weak medium subangular blocky 
structure; friable; common fine and medium roots; 
slightly acid; clear smooth boundary. ) 

Big—16 to 23 inches; dark gray (10YR 4/1) silt loam; 
common medium distinct dark yellowish brown 
(10YR 4/4) mottles; weak medium prismatic 
structure; firm; common fine and medium roots; dark 
reddish brown (5ΥΗ 3/4) iron stains; neutral; clear 
wavy boundary. | 

B2g—23 to 29 inches; dark grayish brown (10YR 4/2) 
silt loam; common medium distinct dark yellowish: 
brown (10YR 4/4) mottles; weak medium 
subangular blocky structure; friable; common fine 
and medium roots; dark reddish brown (5YR 3/4) 
iron stains; black (10YR 2/1) organic fillings; slightly 
acid; clear wavy boundary. 

C—29 to 32 inches; black (N 2/0) and dark grayish 
brown (10YR 4/2) silt loam; common medium 
distinct dark yellowish brown (10YR 4/4) mottles; 
massive; friable; common fine and medium roots; 
dark reddish brown (5YR 3/4) iron stains; slightly 
acid; abrupt smooth boundary. 

ПОа1—32 to 40 inches; dark reddish brown (BYR 3/2) 
sapric material, black (10YR 2/1) rubbed; about 60 
percent fiber, about 8 percent rubbed; moderate thin 
platy structure; friable; primarily herbaceous fibers; 
slightly acid; clear wavy boundary. 

llOa2—40 to 60 inches; dark reddish brown (SYR 3/2) 
sapric material, very dark brown (10YR 2/2) rubbed; 
about 60 percent fiber, about 8 percent rubbed; 
massive; friable; primarily herbaceous fibers; slightly 
acid. 


The mineral soil overlying the organic material ranges 
from 30 to 40 inches thick. 

The A horizon has hue of 10YR or 2.5Y, value of 2 to 
4, and chroma of 1 or 2. It is loam or silt loam and 
ranges from medium acid to neutral. The Bg horizon has 
hue of 10YR or 2.5Y, value of 4 or 5, and chroma of 1 or 
2. It is loam or silt loam and ranges from medium acid to 
neutral. In some pedons the Bg horizon is absent and in 
some pedons the Bg horizon extends to the contact with 
the organic layers. 

The underlying IIO horizon is hemic or sapric. Reaction 
ranges from very strongly acid to slightly acid. 


Warners series 


The Warners series consists of deep, very poorly 
drained soils on flood plains or margins of lakes. These 
soils formed in alluvial material over a marl substratum. 
Permeability is moderately slow or moderate in the 
mineral material and is variable in the underlying marl. 
Slopes are 0 to 2 percent. 
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Warners soils are similar to Edwards soils and are 
commonly associated with Suman soils. The Edwards 
soils developed in muck overlying marl. The Suman soils 
are not underlain with marl. 

Typical pedon of Warners silt loam, in an idle field 
2,280 feet south and 340 feet west of the northeast 
corner of sec. 8, T. 35 Ν., R. 6 W. 


Ap—0 to 10 inches; black (10YR 2/1) silt loam, very 
dark gray (10YR 3/1) dry; moderate fine granular 
structure; friable; many fine roots; neutral; abrupt 
smooth boundary. 

A12—10 to 14 inches; very dark gray (10YR 3/1) silty 
clay loam; moderate fine and medium subangular 
blocky structure; firm; many fine roots; neutral; clear 
smooth boundary. ‹ 

Cg—14 to 24 inches; grayish brown (10YR 5/2) silty clay 
loam; common medium distinct yellowish brown 
(10YR 5/8) mottles; weak coarse subangular blocky 
structure; firm; common fine roots; common fine 
continuous vertical tubular pores; slight 
effervescence; mildly alkaline; clear wavy boundary. 

IILca1—24 to 45 inches; light gray (10YR 7/1) тап; 
common medium distinct yellowish brown (10YR 
5/8) mottles; massive; friable; violent effervescence; 
moderately alkaline. 

lILca2—45 to 60 inches; gray (10YR 5/1) marl; massive; 
friable; many fine white (10YR 8/1) shells; strong 
effervescence; moderately alkaline. 


Depth to marl or to friable material impregnated with 
carbonates ranges from 12 to 32 inches. 

The A1 or Ap horizon has hue of 10YR, value of 2, 
and chroma of 1 or 2. It is silt loam, loam, or silty clay 
loam and ranges from slightly acid to mildly alkaline. 

The Cg horizon has hue of 10YR or 2.5Y, value of 3 to 
5, and chroma of 1 or 2. It is loam, silt loam, or silty clay 
loam and is neutral or mildly alkaline. The IILca horizons 
have hue of 10YR or 2.5Y, value of 5 to 7, and chroma 
of 1 or 2. They are marl or material impregnated with 
carbonates. 


Washtenaw series 


The Washtenaw series consists of deep, very poorly 
drained, nearly level soils in depressional areas on 
moraines, till plains, and outwash plains. These soils 
formed in alluvium and the underlying glacial drift. 
Permeability is slow or moderately slow. Slopes are 0 to 
2 percent. 

Washtenaw soils are similar to Fluvaquents and 
Wallkill soils and are associated with Morley, Pewamo, 
and Riddles soils. Fluvaquents do not have buried A and 
B horizons. Wallkill soils have an organic layer at a depth 
of 20 to 40 inches. The Morley and Riddles soils have 
brown subsoils and are on the sloping uplands 
surrounding the Washtenaw soils. Pewamo soils do not 
have buried A and B horizons and are in slightly lower 
lying positions near the center of depressional areas. 
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Typical pedon of Washtenaw silt loam, in a cultivated 
field 810 feet west and 210 feet north of the center of 
sec. 4, T. 35 Ν., R. 6 W. 


Ap—O to 8 inches; dark grayish brown (10YR 4/2) silt 
loam, light gray (2.5Y 7/2) dry; weak medium and 
fine granular structure; friable; neutral; abrupt 
smooth boundary. 

С1—8 to 22 inches; dark grayish brown (10YR 4/2) silt 
loam; weak coarse granular structure; friable; few 
very thin brown (10 YR 5/3) strata; neutral; clear 
wavy boundary. 

C2—22 to 30 inches; dark grayish brown (10YR 4/2) silt 
loam; few fine distinct dark yellowish brown (10YR 
5/4) mottles; weak medium platy structure; friable; 
thin discontinuous very dark gray (10YR 3/1) and 
dark gray (10YR 4/1) clay films on faces of peds; 
neutral; clear wavy boundary. 

ПА10—30 to 37 inches; black (10YR 2/1) silt loam; 
moderate medium subangular blocky structure; firm; 
few thin dark gray (10YR 4/1) strata; neutral; clear 
wavy boundary. 

IIB21b—37 to 62 inches; black (10YR 2/1) clay loam; 
few fine and medium distinct dark gray (10YR 4/1) 
and light olive brown (2.5Y 5/4) mottles; moderate 
medium angular and subangular blocky structure; 
firm; neutral; clear wavy boundary. 

liB22gb—62 to 70 inches; gray (5Y 5/1) silty clay loam; 
weak medium and coarse subangular blocky 
structure; firm; neutral; clear wavy boundary. 

IICg—70 to 80 inches; gray (5Y 5/1) silty clay loam; few 
fine distinct light olive brown (2.5Y 5/4) mottles; 
massive; firm; neutral. 


Thickness of the overwash material ranges from 20 to 
40 inches, and thickness of the underlying buried soil 
ranges from 24 to 40 inches. 

The Ap horizon has hue of 10YR, value of 4 or 5, and 
chroma of 1 or 2. It is silt loam and is slightly acid ог 
neutral. - 

The C horizon has hue of 10YR or 2.5Y, value of 4 to 
6, and chroma of 1 or 2. Mottles are few or common, 
faint or distinct, and fine to medium. The C horizon is silt 
loam and is slightly acid or neutral. 

The 18216 horizon has hue of 10ΥΒ, value of 2 or 3, 
and chroma of 1 or 2. It is silt loam, loam, silty clay 
loam, or clay loam and is slightly acid or neutral. 

The IICg horizon is till or outwash sand and gravel and 
is mildly alkaline or moderately alkaline. 


Whitaker series 


The Whitaker series consists of deep, somewhat 
poorly drained soils on terraces, lake plains, and 
outwash plains. These soils formed in stratified, loamy 
sediment. Permeability is moderate. Slopes are 0 to 2 
percent 

Whitaker soils are similar to Blount, Del Rey, and 
Selfridge soils and are associated with Martinsville, 
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Milford, and Riddles soils. Blount and Del Rey soils have 
more clay than Whitaker soils, and Blount soils have 
underlying material of calcareous glacial till. Selfridge 
soils have a sandy surface layer and are underlain by 
calcareous, lacustrine material or glacial till. Martinsville 
soils have a brown subsoil that is not mottled. Milford 
soils have a dark surface layer and are in slightly lower 
lying areas. Riddles soils have a brown subsoil and are 
in higher lying areas. А 

Typical pedon of Whitaker loam, in a cultivated field 
480 feet north and 75 feet east of the center of sec. 9, 
T. 36 N., R. 6 W. 


Ap—0 to 9 inches; dark grayish brown (10YR 4/2) loam, 
light gray (10YR 7/2) dry; moderate medium 
granular structure; friable; neutral; abrupt smooth 
boundary. 

B21t—9 to 15 inches; mottled, yellowish brown (10YR 
5/4) and light brownish gray (10YR) 6/2) clay loam; 
moderate fine and medium subangular blocky 
Structure; firm; many fine and medium pores; thin 
discontinuous gray (10YR 6/1) clay films on faces of 
peds; few black (10YR 2/1) iron and manganese 
oxide stains; slightly acid; clear wavy boundary. 

B22t—15 to 24 inches; yellowish brown (10YR 5/4) clay 
loam; many medium distinct light brownish gray 
(10YR 6/2) mottles; weak medium prismatic 
structure parting to moderate medium subangular 
blocky; firm; few fine pores; thin continuous gray 
(10YR 6/1) clay films on faces of peds; few black 
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(10YR 2/1) iron and manganese oxide stains; 
medium acid; clear wavy boundary. 

B23t—24 to 28 inches; yellowish brown (10YR 5/4) 
loam; many medium distinct light brownish gray 
(10YR 6/2) mottles; weak coarse subangular blocky 
structure; friable; thin discontinuous gray (10YR 6/1) 
clay films on faces of peds; few black (10YR 2/1) 
iron and manganese oxide stains; strongly acid; 
clear wavy boundary. 

B3—28 to 41 inches; light brownish gray (10YR 6/2) 
sandy loam; many medium distinct yellowish brown 
(10YR 5/4) mottles; weak coarse subangular blocky 
structure; friable; few black (10YR 2/1) iron and 
manganese oxide stains; medium acid; gradual wavy 
boundary. 

C—41 to 60 inches; yellowish brown (10YR 5/6), 
stratified fine sand, loam, and clay foam; common 
medium distinct light brownish gray (10YR 6/2) 
mottles; massive; very friable; medium acid. 


Thickness of the solum ranges from 36 to 55 inches. 

The Ap horizon has hue of 10YR, value of 4 to 6, and 
chroma of 1 to 3. It is loam or silt loam. Some pedons 
have A2 horizons. 

The B2 horizon has hue of 10YR or 2.5Y, value of 4 to 
6, and chroma of 1 to 4. It is clay loam, loam, sandy clay 
loam, silty clay loam, or sandy loam and ranges from 
strongly acid to slightly acid. 

The C horizon is stratified silt loam, loam, fine sand, 
and silty clay loam. 


formation of the soils 
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In this section the major factors of soil formation and 
their degree of importance in the formation of the soils in 
the county are described. 


factors of soil formation 


Soil is produced by soil forming processes acting on 
materials deposited or accumulated by geologic agents. 
The characteristics of the soil at any given point are 
determined by (1) the physical and mineralogical 
composition of the parent material, (2) the climate under 
which the soil material has accumulated and existed 
since accumuiation, (3) the plant and animal life on and 
in the soil, (4) the relief, or lay of the land, and (5) the 
length of time the forces of soil formation have acted on 
the soil material. 

Climate and plant and animal life, chiefly plants, are 
active factors of soit formation. They act on the parent 
material that has accumulated through the weathering of 
rocks and slowly change it to a natural body that has 
genetically related horizons. The effects of climate and 
plant and animal life are conditioned by relief. The parent 
material also affects the kind of soil profile that is formed 
and, in extreme cases, determines it almost entirely. 
Finally, time is needed for changing the parent material 
into a soil profile. It may be much or little, but some time 
is always required for differentiation of soil horizons. 
Usually, a long time is required for the development of 
distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can 
be-made regarding the effects of any one factor unless 
conditions are specified for the other four. Many of the 
processes of soil development are unknown. 


parent material 


Parent material is the unconsolidated mass from which 
a soil is formed. It determines the limits of the chemical 
and mineralogical composition of the soil. The parent 
materials of the soils of Porter County were deposited by 
glaciers or by melt water from the glaciers. Some of 
these materials have been reworked and redeposited by 
subsequent actions of water and wind. These glaciers 
covered the county several times. The most recent 
melted 12,000 to.15,000 years ago. Although parent 
materials are of common glacial origin, their properties 
vary greatly, sometimes within a small area, depending 
on how the materials were deposited. The dominant 


parent materials in Porter County were deposited as 
glacial till, outwash deposits, lacustrine deposits, 
alluvium, and organic material. 

Glacial till is material laid down directly by glaciers with 
a minimum of water action. It consists of particles of 
different sizes that are mixed together. Some small 
pebbles in glacial till have sharp corners, indicating that 
they have not been worn by water washing. The glacial 
till in Porter County is calcareous and firm. Its texture is 
silty clay loam in most places. The Blount soils are an 
example of soils that formed in glacial till. These soils 
typically are fine textured and have well developed 
structure. 

Outwash materials were deposited by running water 
from melting glaciers. The size of the particles that make 
up outwash material varies according to speed of the 
stream of water in which the particles were carried. 
When the fast moving water slowed down, the coarser 
particles were deposited. The finer particles, such as 
very fine sand, silt, and clay, were carried by water 
moving more slowly. Outwash deposits generally consist 
of layers of particles of similar size, such as sand and 
gravel. The Bourbon soils formed in such deposits of 
outwash material. 

Lacustrine materials were deposited from still, or 
ponded, glacial melt water. Because the coarser 
fragments dropped out of moving water as outwash, only 
the finer particles, such as very fine sand, silt, and clay, 
remained to settle out in still water. Lacustrine deposits 
are silty or clayey. In Porter County, soils that formed in 
lacustrine deposits are typically fine textured. The Milford 
Soils are an example of soils that formed in lacustrine 
material. 

Alluvial material was deposited by floodwaters of 
present streams in recent time. This material ranges in 
texture, depending on the speed of the water from which 
it was deposited. The alluvium deposited along a swift 
stream like Salt Creek is coarser textured than that 
deposited along a slow, sluggish stream like the 
Kankakee River. The Fluvaquents and Suman soils are 
examples of alluvial soils. 

Organic material was made up of deposits of plant 
remains. After the glaciers withdrew from the area, water 
was left standing in lakes and depressions in outwash 
plains and till plains. Grasses and sedges growing 
around the edges of these lakes died and fell into the 
water. Because of the wetness of the areas, the plants 
did not decompose but remained around the edges of 
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the lakes. Later tamarack and other water-tolerant trees 
grew in these areas. When these trees died, their 
residue became part of the accumulation of organic 
material. Eventually the lakes were filled with organic 
material and developed into areas of peat. Subsequently, 
in most areas, the plant remains decomposed and 
became muck. In other areas, the material has changed 
little since deposition. The Houghton soils are an 
example of soils that formed in organic material. 


plant and animal life 


Plants have been the principal organism influencing 
the soils in Porter County. Bacteria, fungi, and 
earthworms have also been important influences. Plants 
and animals have added organic matter and nitrogen to 
the soil. The kind of organic material on and in the soil 
depends on the kind of plants that grew on the soil. The 
remains of these plants accumulated on the surface, 
decayed, and eventually became a part of the organic 
matter. Roots of the plants provided channels for 
downward movement of water through the soil and 
added organic matter as they decayed. Bacteria in the 
soil helped to break down the organic material so that it 
could be used by growing plants. 

Most areas of Porter County were covered with mixed 
forests. Some areas were covered with prairie grasses. 
Differences in natural soil drainage and small changes in 
the parent material affected the composition of the forest 
species. 

In general, the well drained Tracy and Riddles soils 
were mainly covered with oak, beech, ash, walnut, sugar 
maple, and soft maple; the well drained Oakville soils, 
with white pine and scrub.oak; and the well drained Door 
and Elston soils, by grasses such as big bluestem, little 
bluestem, indiangrass, and by groves of bur oak trees. 
The wet soils were covered with soft maple, ash, swamp 
white oak, basswood, cedar, and tamarack trees. The 
soils in the marshes were covered by marsh plants such 
as sedges, rushes, and coarse grasses. Sphagnum and 
other mosses grew in a few wet soils. The Gilford and 
Sebewa soils, which developed under wet conditions, 
have considerable organic matter; the Adrian and 
Houghton soils, which developed under high water, are 
organic soils. Most of the soils of Porter County that 
developed under wet conditions have a high content of 
organic matter. In general, those soils that produced 
dominantly forest vegetation have less accumulation of 
organic matter than the soils that produced dominantly 
grass vegetation. 


climate 


Climate is important in the formation of soils. It 
determines the kind of plant and animal life on and in 
the soil. It determines the amount of water available for 
weathering of minerals and the transporting of soil 
material. Climate, through its influence on temperatures 
in the soil, determines the rate of chemical reaction that 
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occurs in the soil. However, the influences of climate 
generally apply to areas larger than the relatively small 
area of a county. 

The cool, humid climate of Porter County is presumed 
to be similar to that which existed when the soils formed. 
These soils are different from soils that formed in a dry, 
warm climate or those that formed in a hot, moist 
climate. The climate is uniform throughout Porter County, 
although its effect is modified locally by the proximity of 
Lake Michigan. For more detailed information about the 
climate of Porter County, see the section "General 
nature of the county." 


relief 


Relief, or topography, has influenced the soils of 
Porter County through its influence on natural drainage, 
erosion, plant cover, and soil temperature. In Porter 
County, slopes range from 0 to 45 percent. Natural soil 
drainage ranges from well drained on the ridgetops to 
very poorly drained in the depressional areas. 

Relief influences the formation of soils by affecting 
runoff and drainage. Drainage, by affecting the aeration 
of the soils, influences the color of the soil. Runoff is 
greatest on the steepest slopes. In low areas, water is 
temporarily ponded. Generally, water and air move freely 
through soils that are well drained and slowly through 
soils that are very poorly drained. Well aerated soils that 
have iron and aluminum compounds are generally 
brightly colored and oxidized. Poorly aerated soils are 
dull gray and mottled. In Porter County, the Tracy soils 
are an example of well drained, well aerated soils. The 
Maumee soils are an example of poorly aerated, very 
poorly drained soils. Between the very poorly drained 
and well drained soils are soils that are poorly drained, 
somewhat poorly drained, and moderately well drained. 
time 

Time, usually a long time, is required by the agents of 
Soil formation to form distinct horizons. The differences 
in length of time that the parent materials have been in 
place are commonly reflected in the degree of 
development of the soil profile. Some soils develop 
rapidly, and other soils develop slowly. 

The soils in Porter County range from young to 
mature. The glacial deposits from which many of the 
Soils formed have been exposed to soil forming factors 
for a long enough time to allow distinct horizons to 
develop within the soil profile. The Morley soils are an 
example of older soils. 

Some soils, however, that formed in recent alluvial 
sediment have not been in place long enough for distinct 
horizons to develop. The Suman soils are an example of 
young soils. 

The Morley and Riddles soils are older soils which 
show the effect of time on leaching of lime from the soil. 
The parent material of the Morley and Riddles soils had 
about the same amount of lime as the C horizon of 
these soils has today. 


Porter County, Indiana 


In another comparison, the Milford soils were 
submerged and protected from leaching for many years, 
whereas, the Tracy soils were above water and 
subjected to leaching. As a result, the Milford soils are 
leached to a depth of about 39 inches, and the Tracy 
soils are leached to a depth of about 60 inches. In 
addition, the Tracy soils are much more permeable than 
the Milford soils. The effectiveness of leaching is 
reflected in the depth to which the soils are leached of 
lime. The Riddles soils are leached to a depth of about 
70 inches, whereas the Morley soils have free lime and 
are calcareous at a depth of about 42 inches. This 
difference is probably caused by the passage of more 
water through the more permeable Riddles soils. 


processes of soil formation 


Several processes have been active in the formation 
of the soils of Porter County. These processes are the 
accumulation of organic matter; the solution, transfer, 
and removal of calcium carbonates and bases; and the 
liberation and translocation of silicate clay minerals. In 
most soils, more than one of these processes have been 
active in horizon differentiation. 

Some organic matter has accumulated in the surface 
layer of ail of the soils of the county. The content of 
organic matter іп some soils is low and in other soils is 
high. Generally, the soils that have the most organic 
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matter have a thick, black surface layer. The Gilford and 
Sebewa soils have high organic matter content. 

Carbonates and bases have been leached from the 
upper part of the profile of nearly all of the soils in the 
county. Leaching is generally believed to precede the 
translocation of silicate clay minerals. Most of the 
carbonates and some of the bases have been leached 
from A and B horizons of well drained soils. Even in the 
wettest soils, some leaching is indicated by the absence 
of carbonates and by an acid reaction. Leaching of wet 
soils is slow because the water table is high or because 
water moves slowly through such soils. 

Clay accumulates in pores and other voids and forms 
films on the surfaces along which water moves. 
Leaching of bases and translocation of silicate clays are 
important processes in horizon differentiation in the soils 
of Porter County. The Morley soils are an example in 
which translocated silicate clays have accumulated in 
the B2t horizon in the form of clay films. 

The reduction and transfer of iron, or gleying, has 
occurred in all of the very poorly drained and somewhat 
poorly drained soils of the county. In the naturally wet 
soils, this process has been an important factor in 
horizon differentiation. The gray subsoil indicates the 
redistribution of iron oxides. The reduction is commonly 
accompanied by some transfer of the iron, either from 
upper horizons to lower horizons or completely out of the 
profile. Mottles, which are present in some horizons, 
indicate the segregation of iron. 
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ABC soil. A soil having an A, a B, and a C horizon. 

AC soil. A soil having only an A and a C horizon. 
Commonly such soil formed in recent alluvium or on 
steep rocky slopes. 

Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. it is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 


Base saturation. The degree to which material having 
cation exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, K), 
expressed as a percentage of the total cation 
exchange capacity. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is 
synonymous with base-exchange capacity, but is 
more precise in meaning. 

Chiseling. Tillage with an implement having one or more 
soil-penetrating points that loosen the subsoil and 
bring clods to the surface. A form of emergency 
tillage to control soil blowing. 

Clay. As a soil separate, the mineral soil particles tess 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
td than 45 percent sand, and less than 40 percent 
silt. 


Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles (flagstone) 
15.2 to 38.1 centimeters (6 to 15 inches) long. 

Coarse textured soil. Sand or loamy sand. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Concretions. Grains, pellets, or nodules of various 
Sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves all or part of the crop 
residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 
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Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard; little affected by moistening. 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled crops 
or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tabies). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or arresting 
grazing for a prescribed period. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. I 
Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained. —Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly below 
the soium, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained.—Water is removed siowly 
enough that the soil is wet for significant periods 
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during the growing season. Wetness markedly 
restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly 
drained soils commonly have a slowly pervious 
layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination 
of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage 
results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 

Very poorly drained.—Water is removed from the 
Soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly 
continuous, they can have moderate or high slope 
gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy 
material in dunes or to loess in blankets on the 
surface. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
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balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soil material (peat). The least decomposed of all 
organic soil material. Peat contains a large amount 
of well preserved fiber that is readily identifiable 
according to botanical origin. Peat has the lowest 
bulk density and the highest water content at 
saturation of all organic soil material. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, and clay. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
Soil, from the unconsolidated parent material. 

Glacial drift (geology). Pulverized and other rock 
material transported by glacial ice and then 
deposited. Also the sorted and unsorted material 
deposited by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial melt water. 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Glaclofluvial deposits (geology). Material moved by 
glaciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay. to sand derived from glaciers and deposited in 
glacial lakes mainly by glacial melt water. Many 
deposits are interbedded or laminated. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other elements 
in the profile and in gray colors and mottles. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.5 
centimeters) in diameter. 
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Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A guily generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Hardpan. A hardened or cemented soil horizon, or layer. 
The soil material is sandy, loamy, or clayey and is 
cemented by iron oxide, silica, calcium carbonate, or 
other substance. 

Hemic soil material (mucky peat). Organic soil material 
intermediate in degree of decomposition between 
the less decomposed fibric and the more 
decomposed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the So/ 
Survey Manual. The major horizons of mineral soil 
are as follows: 

О horizon. —Ап organic layer of fresh and decaying 
plant residue at the surface of a mineral soil. 

A horizon.—The mineral horizon at or near the 
Surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

B horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B 
horizon also has distinctive characteristics such as 
(1) accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky 
structure; (3) redder or browner colors than those in 
the A horizon; or (4) a combination of these. The 
combined A and B horizons are generally called the 
solum, or true soil. If a soil does not have a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
Solum formed. if the material is known to differ from 
that in the solum, the Roman numeral И precedes 
the letter C. 

f? layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 
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Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity. of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group A are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. in group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
Soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any giveri instant, usually 
expressed in inches per hour. The rate.can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basín.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.-—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Drip (or trickle).—Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler. —Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 
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Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. ` : 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and low ' 
in organic material. Its bulk density is more than that 
of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Moderately coarse textured soil. Sandy loam and fine 
sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Some types 
are terminal, lateral, medial, and ground. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and 
contrast—/aint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Muck. Dark colored, finely divided, well decomposed 
organic soil material. (See Sapric soil material.) 
Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 

For example, a notation of 10YR 6/4 is a color of 
10ΥΒ hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, boron, 
and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Outwash, glacial. Stratified sand and gravel produced 
by glaciers and carried, sorted, and deposited by 
glacial melt water. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
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plain is commonly smooth; where pitted, it is 
generally low in relief. 

Parent material. The unconsolidated organic.and 
mineral material in which soil forms. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under excess 
moisture. (See Fibric soil material.) 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “а soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 

less than 0.06 inch 


features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Poor outlets (in tables). Refers to areas where surface 
or subsurface drainage outlets are difficult or 
expensive to install. 

Productivity, soil. The capability of a soil for producing 
8 specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through ail its horizons and into the parent material. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
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because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


Mildly alkaline... 
Moderately alkaline. 6 a 
Strongly alkaline...... - 8.5 to 9.0 
Very strongly alkaline. .9.1 and higher 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
Soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Seepage (in tables). The movement of water through the 
Soil. Seepage adversely affects the specified use. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer. of 
Soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very tine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slow intake (in tables). The slow movement of water 
into the soil. 
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Slow refill (in tables). The slow filling of ponds, resulting 
from restricted permeability in the soil. 

Soil. A natural, three-dimensional body at the earth’s 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 mm in 
equivalent diameter and ranging between specified 
size limits. The names and sizes of separates 
recognized in the United States are as follows: 


Very coarse sand... 


than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Structure, soll. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure аге—р/аѓу 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), b/ocky (angular or subangular), and 
granular. Structureless soils are either single grain 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A1, A2, or 
A3) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequentiy 
designated as the “plow layer,” or the “Ap horizon.” 

Surface soil. The A horizon. Includes all subdivisions of 
this horizon (A1, A2, and A3). 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 


because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 


‘Terrace. An embankment, or ridge, constructed across 


sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. A terrace in a field is generally built 
so that the field can be farmed. A terrace intended 
mainly for drainage has a deep channel that is 
maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Texture, soll. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
foam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," “fine,” or “very 
fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Till plain. An extensive flat to undulating area underlain 
by glacial till. 

ΤΙΜΗ, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining: 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify a 
new series name, but occurring in such a limited 
geographic area that creation of a new series is not 
justified. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to soil material consisting of coarse 
grained particles that are well distributed over a wide 
range in size or diameter. Such soil normally can be 
easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


! Temperaturel I Precipitationl 

| 2 years in 2 years in 10 

| l l I 10 will have-- | Average | | will have-- | Average | 

Month Average] Average | Average | Inumber of | Averagel | [number of | Average 

| daily | daily | daily | Maximum | Minimum | growing | | Less | More Idays withlsnowfell 

[maximum {minimum | {temperature | temperature | degrge 1 | than--|than--[0.10 inch] 

| | | higher | lower | days і | or more | 

| | | ] than— than-- | l | | | | 

т рту Z | ре Таз 2128 | ca 
тш 31.8 | 15.6 | 23.7 | 57 | -15 | 11 | 2.00 | 1.06 | 2.16 | 6 ! 11.4 
Febrüsry==-] 35.7 | 19.1 | 27.4 | 59 | -10 ! 10 | 1.66 | .86 | 2.30 | 5 | 10.5 
Marah—-—| 45.2 ! 27.1 | 36.2 | 15 | 4 | 80 | 2.66 | 1.71 ! 3.51 | T ! 7.5 
hs EEE 60.0 I 38.2 | 49.1 | 82 | 20 | 282 | 4.53 | 2.78 | 6.10 | 10 | 2.5 

КА 
May-------- ! 71.2 | 87.7 | 59.5 | 90 | 30 | 605. | 3.69 | 2.44 | 4.82 | 8 | RU 
June------- | 80.3 | 57.4 | 68.9 | 94 | ao | 867 | 4.20 | 2.63 | 5.60 | 7 | «0 
July-------| 83.2 | 61.4 | 12.3 | 96 | 46 | 1,001 | 4.27 | 2.77 | 5.62 | 8 I .0 
August----- | 81.9 | 59.8 | 70.9 | 94 ! 43 | 958 | 3.75 | 1.88 | 5.27 | 6 | «0 
µας 75.8 | 52.9 i 64.4 | 93 l 33 | 732 | 3.76 | 1.52 | 5.57 | 6 | .0 
noue] 65.6 | 43.2 | 54.4 | 86 l 24 | 456 ! 3.51 1 1.44 | 5.18 | 6 | «3 
μα. 49.1 | 32.1 | 40.6 | 73 I 10 I 105 | 2.68 ! 1.73 | 3.53 | 7 | 4.6 
Пази) 36.2 | 21.8 | 29.0 | 64 ! -9 l 27 I 2.60 | 1.24 | 3.70 I 6 I 10.1 
| 
| I | | | l | | I | 
Year~---- | 59.7 | 39.7 | 49.7 | 97 I -16 | 5,124 | 39.31 ος pues | 82 | 46.9 

сы ee (pane‏ ا SC U‏ ا 


lRecorded in the period 1951-75 at Valparaiso, Ind. 


24 growing degree day is a unit of heat available for plant growth. It can be calculated by adding the 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 
growth is minimal for the principal crops in the area (409 F). 
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| TABLE 2.--FREEZE DATES IN SPRING AND PALL 


Temperature! 


Probability 210-8 289 F 207p 


or lower | or lower | or lower 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- 


> 
"a 
3 
ες 
= 
ya. 
\л 


Мау 1 


2 years in 10 
later than-- 


> 
"d 
5 
Fe 
P 
m 
= 


April 26 May 11 


5 years in 10 
later than-- 


> 
© 
"5 
E 
55 
= 


April 18 


First freezing 
temperature 
in fall; 


1 year in 10 
earlier than-- 


№ 
е 


October October 16 {September 29 


2 years in 10 


earlier than-- October 20 October 5 


° 
o 
ct 
9 
= 
а 
" 
w 
Š 


5 years in 10 


| 
| 
[ 
I 
I 
l 
| 
[ 
| 
| 
I 
I 
| 
I 
i 
| 
| 
| 
| 
| 
| 
| 
| 
earlier than-- | November 7 | October 28 | October 16 


I 
| 
| 
I 
| 
| 
| 
| 
! 
| 
| 
| 
1 
I 
l 
1 
[ 
| 
i 
[ 
| 
| 
I 
I 
| 
| 
| 


lRecorded in the period 1951-75 at Valparaiso, Ind. 


-GROWING SEASON 


Daily minimum temperature 
during growing season 


Probability Higher Higher T Higher 
than 1 than | than 

240 p | 2° | 3258 
| ys | Days | Days 
9 years in 10 ! 201 ! 173 | 149 
8 years in 10 | 206 | 180 | 155 
5 уеагв 1п 10 | 215 | 192 | 166 
2 уеагз 1п 10 | 225 | 205 I 178 

| 

1 year in 10 | 230 | 212 | 184 


lRecorded in the period 1951-75 
at Valparaiso, Ind. 
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Map unit 


Suman-Fluvaquents------ 


Houghton-Adrian-Palms-- 


Oakville-Maumee-Brems-- 


Gilford-Maumee-Morocco 
Bourbon-Gllford-Pinhook 
Sebewa-Alida-Pinhook--- 


Door-Lydick 


Tracy-Hanna------------ 


Riddles-Tracy---------- 


Morley-Bliount-Pewamo--- 


Elliott-Markham-Pewamo 


Whitaker-M1lford- 


Del Ray--------------- 


| Extent 
ios area 
Pet 


19 


| 
| 
i 
| 
| 
I 
l 
| 
1 
] 
| 


-POTENTIAL AND LIMITATIONS OF MAP UNITS ON THE GENERAL SOIL ΜΑΡ 


| Cultivated| Hay and | Woodland | Urban 
| farm cropal pasture ! | uses 
I | | I 
| 1 | | 
|Fair: |Fair: | Poor: |Poor: 
| flooding, | flooding, | wetness. | flooding, 
| wetness. | wetness. | floods. | wetness. 
[ | 
|Fair: | Fair: | Poor: | Poor: 
| ponding, | ponding. | ponding, 1 ponding, 
| soil I | wetness, | low strength. 
| blowing. | | 
|Poor: |Poor: |Fair: | Fair: 
| slope, low] slope, low| low | slope. 
| available | available | available | 
| water | water | water | 
| capacity. | capacity. | capacity. | 
| --|Poor: |Poor: 
| ponding, 1 ponding, 
| wetness. | wetness. 
|Fair: | Poor: 
i | | wetness. | wetness, 
| | | | ponding. 
| Good-------|Good-------|Fair: |Poor: 
| | ponding, | ponding, 
| [ | wetness. ! wetness. 
| | 
و‎ оов ------- үне rated——| Good. 
le Good------- | Good-------|Good. 
| I I 
{Fair | Good------- | 8000------- |Fair: 
| slope. | | | в1оре. 
|Fair: |Good------- |Good--——- --|Poor: 
| siope, | 1 | permeability. 
| wetness. I 
1Good------- Good------- 1Good-------|Poor: 
] | | | wetness, 
| | | | permeability. 
| ! [ 1 
| | | | 
1Good-------l8ood-------|Fair: |Poor: 
| | wetness. I wetness. 
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| TABLE 5.4-AcREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Map | So11 name |  Aeres [Percent 
symbol | | 
Ad lAdrian muck, drained-- 2,619 | 1.0 
Ag lAlida loam. 6,251 | 2.3 
Вад. [Blount silt loam, 0 to 3 14,261 | 5.2 
Br [Bourbon sandy loam-------.---.--------- -| 13,670 | 5.0 
ВРА [Brems sand, 0 to 3 percent slopes------— - 3,727 | 1.8 
ChB IChelsea fine sand, 2 to 6 percent slopes- l 569 | 0.2 
Che {Chelsea fine sand, 6 to 12 percent slopes -Í 612 | 0.2 
De IDel Rey silt loam-- -| 5,339 | 2.0 
род [Door loam, 0 to 2 percent slopes- -| ,192 | 1.5 
Du [риле landq--—-—-- -- -| 980 | 0.4 
Ed [Edwards muck, drained--------..-------.-. -| 645 | 0.2 
ElA {Elliott silt loam, 0 to 3 percent slopes- =i 9,439 | 3.5 
ESA [|Elston loam, 0 to 3 percent slopes-----. -| 1,256 | 0.5 
Fh |Fluvaquents----------- - 3,971 | 1.5 
af [Gilford sandy loam---— - =i 12,844 | 4.7 
Haa lHanna sandy loam, 0 to 3 percent slopes: 4,186 | 1.5 
HkA [Haskins loam, 0 to 2 percent slopes--- 3,058 | 1.1 
Hm |Houghton muck, ponded- 3,215 | 1.2 
Ho {Houghton muck, drained 2,953 | 1.1 
Гуд — |Lydick loam, 0 to 2 percent slopes- 3,824 | 1.4 
ΙΒ |Lydick loam, 2 to 6 percent slopes-- 1,484 | 0.5 
McA [Markham silt loam, 0 to 2 percent 812 | 0.3 
McB |Markham silt loam, 2 to 6 percent 2,970 | 1.1 
MfA = [Martinsville loam, 0 to 2 percent slopes- 2,123 | 0.8 
MfB [Martinsville loam, 2 to 6 percent 1,116 | 0.4 
Mm |Maumse loamy sand---------- ---- 7,283 | 2.7 
Mn [Maumee loamy sand, ponded------------------ 1,438 | 0.5 
MoB |Мебеа loamy fine sand, 1 to 6 percent slopes 540 | 0.2 
Mp [Milford silty clay 108π---------.------------------. 6,003 1 2.2 
MrB2 [Morley silt loam, 2 to 6 percent slopes, eroded 18,621 | 6.7 
Mrc2 {Morley silt loam, 6 to 12 percent slopes, eroded 4,351 | 1.6 
MrD2 [Morley silt loam, 12 to 18 percent slopes, eroded- 2,479 | 0.9 
MrE {Morley silt loam, 18 to 30 percent slopes------------ 1,769 | 0.7 
MsC3 [Morley silty clay loam, 6 to 12 percent slopes 1,099 | ο.“ 
Mx |Morocco loamy sand------------------ 3,705 | 1.4 
Nf [Newton loamy fine sand 1,211 | 0.4 
Oac [Oakville fine sand, 4 to 12 percent slopes- 3,955 | 1.5 
OaE  |Oakville fine sand, 18 to 40 percent slopes 3,285 | 1.2 
Pa {Palms muck, drained----- _—— 1,519 | 0.6 
Pe iPewamo silty clay loam- 9,805 | 3.6 
Ph |Pinhook loam--------— 6,734 | 2.5 
Pk |Pitg-------------------2-------------- — 165 | 0.1 
Р1В |Plainfield sand, 2 to 6 percent slopes-- 1,347 | 0.5 
PIC  |Plainfleld sand, 6 to 12 percent slopes- 463 | 0.2 
ReB Rawson loam, 2 to 6 percent slopes-------— 3,427 | 1.3 
RaC2 [Rawson loam, 6 to 12 percent slopes, eroded 804 | 0.3 
RIA [Riddles silt loam, 0 to 2 percent slopes- 3,194 | 1.2 
RIB {Riddles silt loam, 2 to 6 percent slopes--- 10,905 | 4.0 
Кисе |Riddles loam, 6 to 12 percent slopes, eroded. 3,462 | 1.3 
RmD2 |Riddles loam, 12 to 18 percent slopes 2,093 | 0.8 
Sb lSebewa loam, shaly sand substratum--- 20,056 | 7.3 
Se |Selfridge loamy fine sand 815 | 0.3 
So {Suman silt loam---. - 5,266 | 1.9 
TcA [Tracy sandy loam, 0 to 2 percent slopes- 3,9312 | 1.4 
Тев (Tracy sandy loam, 2 to 6 percent slopes- 5,804 | 2.1 
Тес |Tracy sandy loam, 6 to 12 percent slopes- 2,577 | 0.9 
Тер  |Tracy sandy loam, 12 to 18 percent slopes 1,333 | 0.5 
TyA |Tyner loamy sand, 0 to 3 percent slopes- 2,393 | 0.9 
UbA lUdorthents, 0 to 3 percent slopes-- 196 | 0.1 
Uc {Urban land-Blount complex---------- 862 | 0.3 
UcG |Udorthents, loamy, 3 to 30 percent slopes 912 | 0.3 
Ud {Urban land-Brems complex------—— 858 | 0.3 
Ue [Urban land-Martinsville complex- 983 | 0.4 
UmB {Urban land-Morley complex, 2 to 6 percent slopes--- 1,116 | 0.4 
UpB [Urban land-Psamments complex, 0 to 6 4,350 | 1.6 
Uw [Urban land-Whitaker complex----- 321 | 0.1 
Wa [Wallkill silt loam-------- TI | 0.3 
We |Warners silt loam- 744 | 9.3 
Wh . |Washtenaw silt loam- 2,706 | 1.0 
Wt Whitaker loam-- 8,409 | 3.1 
| Water----- _——— 1,828 | 0.7 
| Total--------.----- 272,000 | 100.0 


| | 
——————————————————————————————————x4 ا‎ 
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ο PER ACRE OF CROPS AND PASTURE 
[Yields are those that can be expected under a high level of management. Absence of a yield indicates that the 
soil is not suited to the crop ог the crop generally is not grown on the soil. Only soils suitable for 
these crops are listed] 
Soil name and [ I i | ! 
map symbol | Corn i Soybeans | Winter wheat {Grass-legume hay| Tali fescue 


l 
Bu Bu Bu Ton АМЕ 
і l [ I 
75 I 23 | --- [ — | ΜΞ 
| | I I 
| l i | 
115 ! 40 ! 16 ! 3.8 I 7.6 
| | | I 
100 | 35 | 48 | 4.3 [ T.2 
I | | l 
| l | 
80 | 30 | 35 | 3-0 | 6.0 
l | | | 
10 | 21 1 32 | 2.3 4.6 
1 | | [ 
| l [ | 
57 | 21 I --- | 2.0 I --- 
] 1 і | 
| і | 
РЕЗА l بت‎ | --- I 1.5 | --- 
| | [ 
| | I | 
115 | 37 I 49 | 4.5 | == 
Del Rey ! ! | | ] 
DoA-----------------------| 115 | 40 I 16 | 3.8 і 7.6 
Door | i Ι | | 
П | | | l 
| | I | | 
Ed------------------------| 90 l 34 | --- [ --- j == 
Edwards | 1 | | 
| | 
128 | a5 | 55 | 5.1 | --- 
I | } I 
| | Ι I 
95 | 33 | 43 | 3.1 ! 6.2 
l | | ! 
120 і 42 | 54 i 5.0 і 8.0 
Gilford ! ! I | | 
| 
Над ———— l 105 | 37 | 42 | 3.4 | 6.8 
з | | | | 
HkA--- 110 | 44 | 46 | 4.4 | — 
Haskins | | | | | 
I l | l 
115 | 38 1 --- [ — | --- 
] | | | 
| | | l 
110 | 38 | M | 3.6 | T.2 
| | [ | 
| | | | 
105 | 37 | 42 | 3.4 | 6.8 
| { | | 
119 | 37 | 49 ! AW | === 
| | I | 
111 | 37 | 49 l Д.Д ] ΞΕ 
| | I | 
I l | 1 


See footnote at end of table. 
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Soil name and | | I I | 


map symbol I Corn | Soybeans | Winter wheat (Grass loguhe hayi Tall fescue 
l = = ! = I "x I = 
I 
MfA-----—---------.--.-----| 120 I 42 | 48 | 4.0 i 8.0 
Martinsville ! | | | | 
I! 
MfB----------------.------| 120 | 42 1 18 і 4.0 l 8.0 
Martinsville l | l I I 
I i | | I 
Mine L... SSS. L шы l 110 | 38 I 50 | 3.6 i 7.2 
Maumee I | l | I 
l I | | | 
Μοβ”..--------------------------------.. | 85 | 30 | 42- I 2.8 | ==: 
Metea | | | | 
I 
Μρ--------------------------------. | 131 i 18 l 56 l 5.2 I E 
Milford | | | | | 
MrB2-------- ----------------] 102 | 35 | 47 1 4.3 I === 
Morley | | | ὶ | 
Μτὂᾶ-------------------------------- | 100 | 38 | 46 I 5.2 | = 
md | | | | | 
ΝΓΌ3».--''.-------------------------] 90 | --- | 41 | 3.7 I === 
Morley 3 ! | | | | 
MpE---—------------------- | --- | --- | --- 1 3.1 I --- 
Morley { | | | 
| l | l | 
Μβ03---------------------------- —| 85 | --- | 39 | 3.6 l --- 
=н | | | | | 
ИЕ | 80 | 28 | 36 | 2.6 | 5.2 
Morocco ! | | | | 
Νῖ----------------------------. | 100 i 35 | 45 | 3.3 | 6.6 
Newton | | і I | 
| I l 1 l 
(07T a ] -- | --- 1 --- I 1.8 l --- 
Oakville ! | | | | 
| 
y ——— — I 105 I 42 ] Ἔν | --- | --- 
Palms ! ! l I I 
pe----_ = i 110 [ 40 I 50 I 5.0 | === 
Pewamo ! ! | | | 
Р----------—-——-----——-- | 115 | ho l 16 I 3.8 I 7.6 
Pinhook ! ! | | I 
PIB, PlQ-----------.------ [ --- | --- 1 --- ! 2.0 r — 
Plainfield | I | | | 
. Í 
RaB--— ο l 105 i 38 | 46 | 4.2 | --- 
Rawson I | ! | 
| | i | | 
P —— M | 90 | 28 i 38 [ 3.8 і — 
Rawson | | | | 
a y | 120 l 42 і 48 4.0 I 8.0 
Riddles ! ! ! ! i 
ВІВ 115 | HO | 46 3.8 | 7.6 
Riddles | | | ! | 
| ——^—— --| 105 I 37 ] a2 | 3.4 | 6.8 
Riddles | | Í | | 
RmD2-----------.---------- ! 90 i 32 l 36 | 8.0 | 6.0 
Riddles | | | | | 


See footnote at end of table. 
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


T Ц T T 
Soil name and і | l 1 і 
map symbol | Согп 1 Soybeans d Winter wheat [araseiegune hay] Tall fescue 
| 
I = I = l = | = | ES 
Sb------------------------ | 105 | 36 ! 50 1 4.6 | -—- 
Sebewa | ] 1 i 
| | ! I 
Зе-------—--------------—- | 90 | 33 | 42 | 3.2. l === 
Selfridge ! | | | 
120 | 42 | 45 | h.6 | 9.2 
| | | | 
105 1 37 1 42 l 3.4 | 6.8 
I | | і 
| | | | 
105 | 37 | 19 | 3.5 | 6.8 
| ! l | 
95 | 33 | 38 | 3.1 | 6.2 
| I l | 
8ο | 28 | 32 l 2.6 ! 5.2 
| | | | і 
| | | | | 
I TO | 24 32 i 2.3 1 4.6 
| l і l | 
| | l | | 
| 100 | — | — | 3.5 l 6.5 
| | l I! | 
t l | | 
We----- l 100 | 30 l --- l 3.0 | = 
Warners | | | | І 
Wh------------------------ | 130 | 46 ] 52 | 4.3 | 8.6 
Washtenaw | | | | | 
| | 
Wt------------------------ | 125 | 44 1 50 і 4.1 | 8.2 
Whitaker ! | | 1 
س اا‎ ы. L=. 


* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, 
one mule, five sheep, or five goats) for 30 days. 
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TABLE 7J--CAPABILITY CLASSES AND SUBCLASSES 


[Miscellaneous areas are excluded. Absence of an 
entry indicates no acreage] 


or _ management concerns (Subclass 


Class | Total | ο 
| acreage | Erosion | Wetness | problem 
| | (e) l (w) | (5) 
cres Acres eres 
| I I | 
| I | | 
ο Е е 
ІІ | 105351] 41,327 | 114,645 | 11,409 
тїї | 31,995] 11,734 ! 17,868 | 2,393 
IV ! 19,4791 7,004 ! 4,474 ! 8,001 
v ! 1,438} --- ! 1,438 | --- 
VI | узб 1,769 | --- | 6,377 
VII | 252951 --- | --- | 3.285 
VIII | 3,215] --- | 3,215 | — 


| l l 
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[Only the soils suitable for production of commercial trees are listed. 


TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


information was not available] 


nagement concerns Potentia. roductivit 
Soil name and jOrdi- | Equip- 


map Symbol 


Β»--------------------- 


Bourbon 


ChB, Chc----------- 
Chelsea 


Ed----------------- 


| 

I 

1 

| 

| 

| 

Edwards | 
| 

1 

I 
Е1А---------------- | 
Elliott ! 
| 

! 

| 

! 

Elston | 
| 

| 


Gilford 


Ination|Erosion | ment |Seedling} Wina- | 
Isymbollhazard | limita-|mortal- | throw | | index 


| | | tion | ity | hazard | 
| 


Common trees [5156 


Soil survey 


Absence of an entry indicates that 


| 
| Trees to plant 


Slight Severe Severe Severe 
[Red maple- 
|Quaking aspen-- 
[Black willow- 
ide maple- 

Slight Slight Slight Slight [White oak- 
|Pin oak--- 
| Үе110и-рор1аг 


μον red oak 


Slight 


Severe [White oak------- (€ 
{Northern red oak. 
iGreen ash- 


Severe 


| 
I 
| 
| 
[ 
i 
I 
| 
I 
| 
| 
l 
| 
l 
| 
I 
l 
[Slight 
| | 
| 
| 
| 
[ 
1 
] 
I 
| 
l 
| 
| 
l 
| 
| 
| 
| 
! 
l 
| 
| 


| 

l 

| 

1 

| 

I 

| 

| 

| 

| 

| 

| 

| 

| 

| 

1 

| 
Slight {Slight |White oak-----------| 
і [Pin oak----------—-| 
| |Bastern white pine--! 
| [Quaking espes 
[Slight {Northern red oak----| 
I {Red pine-------- 
| |Eastern white pine--| 
| daok pine----------- 
| 
| 
| 
| 
| 
| 
| 
| 
] 
I 
| 
1 
| 
| 
! 
l 
| 
| 
1 
| 
| 
| 
| 
| 


| 
1 
i 
I 
| 
| 
| 
| 
П 
| 
| 
Ι 
| 
I 
| 
I 
! 
| 
| 
l 
l 
| 
l l 
Slight [Slight pose 

| 

l 

| 

| 

l 

| 

i 

i 

| 

| 

| 

| 

I 

| 

! 

I 

| 

| 

i 

l 

| 

! 

| 

| 

I 


Moderate|Slight [White оак----------- | 
[Red pine-------— سس‎ | 
lEastern white pine--| 
[Jack ріпе------ 
IQuaking aspen 
Northern red οἱ 


Slight [Slight 
I 


Severe [White oak------- 
[Northern red oak 
[Green ash------ 
[Bur oak---------. 


Slight Severe Severe Severe {White ash----------- 
[Red maple ЖЕ 
|Quaking aspen- 

(Black willow-------- 
Ine Mec 
Se pip! rasa |-------- |-------- | | 
| l I | 
| | | 
! | | | 
! | | | 
1 | | | 
|----- ---|--------]--------[--------] 
l | 1 [ 
[ | | | 
| I I 1 
| l | ] 
[Severe | l 
Ι | | 
[ I i 
l | ! 
і [ | 


Eastern white pine, 
white ash, red maple, 
yellow-poplar, 
American sycamore. 


|Eastern white pine, 
| red pine, 
| yeiiow-poplar. 


Eastern white pine, 
European larch, red 
maple, American 
sycamore, 


Eastern white pine, 
red pine, jack pine. 


Eastern white pine, 
red pine, jack pine, 


White oak, northern 
red oak, green ash, 
bur oak, eastern 
white pine. 


| 

| 

I 

I 

| 

| 

| 

| 

| 

[ 

| 

| 

| 

| 

! 

| 

| 

| 

| 

| 

| 

| 

I 

! 

l 

|Eastern white pine, 

| red pine, black 

| walnut, black locust, 
| white ash, yellow- 

| рор1аг. 

l 
i 
| 
| 
| 
| 
| 
[ 
| 
| 
| 
l 
1 
| 
Ι 
| 
i 
| 
| 
l 
| 


White oak, black 
walnut, northern red 
oak, green ash, sugar 
maple, eastern white 
pine. 


Eastern white piné, 
red pine, black 
walnut, white ash, 
sugar maple, 


Eastern white pine, 
European larch, 
white ash, pin oak. 
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--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
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T Management concerns | Potential productivit, 


Soil name and lordi- | Equip- 
map symbol Ination|Erosion | ment |Seedling| Wind- | Common trees |Site 
|symbollhazard | límita-|mortal- | throw | |index 
| | tion it ] hazard | | 
| I | | | i 
HaA----------------| 10 [Slight [Slight {Slight Slight [Northern red oak----| 90 
Hanna | I I l | IWhite oak | 90 
| 1 | l [ |Yellow-poplar- | 98 
NM Migs Nite ИИ 
HkA------—---------- | 2o {Slight [Slight [Slight [Slight [White oak-----------| 75 
Haskins | I i | I [Northern red oak----| 80 
| | | | | {Pin оак---------— | 90 
Ho---------- | üw [Slight [Severe |Severe |Severe 51 
Houghton [ | l | | 51 
| ! | | I IQuaking aspen- 56 
I | I | | [Black willow--------| --- 
| | | | | Kasi Spleen! 76 
LyA, LyB—----------] --- |--------]--------]--------]--------- | --- 
Lydick I | | 1 l | 
! | | I [ | | 
| l. (eam шы шш] | 
McA, МеВ----------- | 20 [Slight [Slight (Slight [Slight [White oak-----------| 80 
Markham l l | I [Northern red oak----| 80 
I | I | | |Yellow-poplar- 90 
! ! ! I | IBlack walnut-------- --- 
l | | | | I 
MEA, ΜΕΒ------------- lo [Slight |Slight [Slight [Slight White oak-----------| 90 
Martinsville I | | l | |Yellow-poplar-------| 98 
I Ι 1 | I | Sweetgum---: --| 76 
| | l | l 
l | l I | I ! 
Mm, Mn-- | 4w {Slight Severe |Slight [Severe [Pin oak----------—-| 70 
Maumee | | | [ | [Eastern white pine--| 55 
| i i l | IBigtooth aspen------| 70 
| | | ! I | S11ver ча. --- 
MoB----------------| 2s [Slight [Slight IModerate|Slight [White oak--------- --| 80 
Metea | | | I | |Yellow-poplar-------| 86 
| I 1 і l |Eastern white pine--| 75 
| | | | | [Бей pine------------| 75 
I | I i I I 
Μρ-----------------] --- |--------|--—-----|--------|--------| | --- 
Milford I | Ι | | | 
| l | | | | | 
m и БИ О Mace | | 
MrB2, MrC2------— --| 20 (Slight [Slight [Slight [Slight [White oak-----------| 80 
Morley ! | | | | [Northern red oak. 
l | i | 1 | Yellow-poplar- 
| | | | | |Black walnut- 
l | | | | [Bur oak-------. 
! | ! | l INorthern red oak --- 
| | Ι I | |Shagbark hickory----| —- 
| | | | і [Bur osk-------------| --- 
MrD2, MrE----------| 2r  |Moderate|Moderate|Moderate|Siight White oak-—--------- 80 
Morley | | | | | [Northern red oak 80 
I | I | | Yeliow-poplar------- 90 
I | 1 | | [Black walnut--------| --- 
| | | l [Bur oak----------—--| 
| I l | l [Northern red oak----| 
| | | | l - |Shagbark hickory----| 
| | | | | {Bur mes] — 
MsC3---------------| 2o [Slight [Slight [Slight [Slight {White oak- -----| 80 
Morley | | l | | {Northern red oak----| 80 
! | і i IXeilow-poplar-------| 90 
| | | 1 l IBlaek walnut--------| ----- 
| I | l l [Bur oak-------- -| ---- 
! | | | --- 
1 I I | 


ος hickory----| 


І 
! Trees to plant 


| 

[Eastern white pine, 
| red pine, black 
walnut, white ash, 
yellow-poplar. 


Red maple, white ash, 
eastern white pine, 
yellow-poplar. 


I 

l 

і 

| 

| 

l 

| 

l 

I 

| 

| 

| 

|Eastern white pine, 

| red pine, black 

| walnut, white ash, 

| yellow-poplar. 

lWhite oak, black 

| walnut, northern red 
oak, green ash, sugar 
maple, eastern white 
pine. 


| 
| 
| 
[Eastern white pine, 

1 red pine, white ash, 
| yellow-poplar, black 
| walnut, 


European larch, 
pin oak. 


Eastern white pine, 
red pine, yellow- 
poplar, black walnut. 


Pin oak, green ash, 
eastern hemlock, 
Norway spruce, red 
maple. 


White oak, black 
walnut, green ash, 
eastern white pine, 
red pine, 
northern red oak, 
yellow-poplar. 


White oak, black 
walnut, green ash, 
eastern white pine, 
red pine, 
northern red oak. 


White oàk, black 
walnut, green ash, 
eastern white pine, 
red pine, 
northern red oak, 
yellow-poplar, 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
RU T Management concerns [Potential productivit T . 
Soil name and lordi- | T Equip- 
map symbol |n&tion[Erosion | ment  |Seedling| Wind- | Common trees |Site | Trees to plant 
Isymbollhazard | limita-|mortal- | throw | |1π46χ| 


] | | tion | ity | hazard | 1 | 


080-------------------- 


Oakville 


OaE---------------—- 


Oakville 


Pinhook 


РІВ, P10----------- 
Plainfield 


| 
і 
| 
I 
| 
| 
| 
1 
l 
RaB, RaC2---------- [ 
Rawson | 
[ 
| 
| 
| 
! 
| 
[ 
I 
1 


RIA, RIB, RmC2, 
RmD2-------------- 
Riddles 


Sb—--------------- 


Sebewa 


I 
| 
| 
| 
| 
Se----------------- t 
Selfridge | 
| 
| 
| 
I 


30 


4w 


3s 


3s 


ἅμ 


2w 


3s 


20 


lo 


2w 


3s 


Slight 


Slight 


Slight 


Slight 


[ма 
| 
| 


| 
ass 
| 
i 
| 
! 
l 


Severe 


Slight 


Moderate | Severe 


Severe 


Severe 


| 
! 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
i 
| 
| 
[ 
I 
[ 
l 
| 
[ 
| 
| 
| 
е 
| 

{Slight 
| 
| 

ee 
I 
| 
Slight 


Severe 


Slight 


| Severe 


Severe 


| 
| 
| 
l 
| 
| 
| 
| 
ree 
| 
| 
I 
[ 
[ 


Slight 


Slight 


Severe 


| 
| 
| 
| 
I 
| 
| 
| 
l 
I 
l 
| 
[ 
| 
| 
i 
| 
| 
} 
i 
l 
I 
| 
I 


| 
| 
| 
| 
| 
l 


|Moderate|Moderate|Pin oak-— 


| 
[ 
I 
| 
| 
| 
| 


| 
Moderate |Moderate|Pin oak- 


Slight 


Moderate |Slight 


| 
і 
П 
l 
! 
! 
| 
I 
| 
l 
| 
| 
| 
I 
l 
I 
| 
| 
| 
| 
| 
I 
| 
I 
| 
1 
| 
| 


l 
I 
| 
1 
| 
| 


1 
!Northern red oak----| 
|Pin oak-------------| 
|Eastern white pine--| 


Pin oak-------------| 
Eastern white pine-—| 
Eastern cottonwood--| 


I 
[White oak-----------| 
[Red pine------------| 
[Eastern white pine--| 
[Jack ‘ріпес-=2---=-=-1 


|White oak 
|Red pine--------- 
[Eastern white pine--| 
]Jack pine-----------1 


[Eastern cottonwood--| 
IGreen ash-----------| 


{Black oask-----------| 
[White oak----- 


[Northern red oak-—-- 


| | 
[White oak-----------| 
[Northern red oak----| 


| | 
| “| 
| і 
[White oak----------- | 
JYellow-poplar---— 


| Sweet gum------------ | 
{Northern red бак 


|Red maple---- 
αν basswood---| 
|Quaking авреп---. 
lAmérican beech- 
[Black oak---- 
[Red maple-----------| 
[Sugar maple---- 
[Black eherry---- 
| American μμ, 


| 
| 
I 
| 
| 
| 
| 
| 
| 
] eng white pine, 
! 
1 
| 
| 
1 
і 


| 

|Eastern white pine, 
| European larch, red 
| maple, American 

| sycamore, northern 
| red oak. 


|Eastern white pine, 
pin oak, eastern 
cottonwood, 
European larch. 


Eastern white pine, 
red pine, Jack pine, 


| 

| 

l 

I 

| 

1 

[ 

| 

[Eastern white pine, 
| red pine, jack pine. 
| 

l 

| 

! 

| 

| 

| 

| 

| 


White ash, eastern 
white pine, red 
maple, green ash, 
pin oak, eastern 
cottonwood. 


Eastern white pine, 
red maple, white 
ash, pin oak. 


I 

| 

1 

| 

l 

| 

| 

I 

| 

{Red pine, eastern 
| white pine, Jack 
| pine. 
| 

| 

I 

l 

l 

! 

| 

| 

I 

l 


Eastern white pine, 
yellow-poplar, black 
walnut, northern 
red oak. 


Eastern white pine, 
red pine, white ash, 
yellow-poplar, black 
walnut, white oak. 


Eastern white pine, 
white ash, green ash, 
pin oak. 


black cherry, 
Austrian pine, 
red pine. 


Porter County, Indiana 


Soll name and 
map symbol 


TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Management concerns otential productivit 
|Ога1- | Equip- | 


Ination|Erosion | 
| lLimita-|mortal— | 


| symbol {hazard 


Tracy 


Uc#: 
Urban land. 


Uds: 
Urban land. 


Brems----------—--- 


Ue*: 
Urban land, 


Martinsville----— - 


UmB*: 
Urban land. 


Uw*: 
Urban land. 


Whitaker---------- 


Wallkill 


We--------------2-&- 


Warners 


3s 


3e 


3s 


1o 


20 


3ο 


ἂν 


5w 


I 
| 
I 
| 
I 
[signe 
| 
| 
Slight 


Slight 


Slight 


Slight 


Slight 


See footnote at end of table, 


ment 


| tion 


Severe 


ISeediing| Wind- 


| it 


Severe 


Slight 


Severe 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
l 
| 
| 
| 
| 
| 
| 
I 
| 
I 
I 
| 
ees 
| 

| 


Slight 


Slight 


Slight 


Severe 


Severe 


[ 
| 
I 
| 
I 
| 
I 
{ 
| 
| 
| 
| 
I 
| 
| 
| 
i 
| 
I 
! 
і 
I 
| 
I 
| 
| 
I 
| 
| 
| 
I 
I 
l 


Severe 


Slight 


Moderate | Slight 


i 
l 
{ 
i 
| 
I 
1 
| 
[ 
I 
| 
I 
| 
1 
| 
| 
| 
| 
[ 
| 
I 
| 
πο 
| 

Slight 


Slight 


Slight 


Slight 


Severe 


Severe 


I 
| 
| 
| 
| 
| 
| 
| 
| 
[ 
| 
| 
i 
| 
| 
| 
1 
| 
I 
1 
і 
I 
[ 
| 
| 
| 
| 
| 
I 
I 
! 
| 
i 
l 
[ 
| 
| 
| 
I 
| 
I 
| 
| 


throw | 
| hazard | 


! Common trees 


| 
[Pin oak-------------| 
[Red maple------- 
{Swamp white oak- 


[Site 
|25821 


85 


iWhite ash-----------| — 


! I 
[Northern red ocak----| 
[White oak-------—--| 
lYellow-poplar------- 


[Red pine 
|Eastern white pine-- 
|Jack ріпе----------- 
|Quaking aspen-- -! 
{Northern red oak---~| 


I 
| 
[White oak-----------| 
--ι 
| 


[Northern red oak 


[Red pine------- 
|Eastern white pine- 
|Jack pine---------- 


White oak----------- | 
Yellow-poplar--—----| 


{White ogk----------- 
{Northern red oak. 
IXeilow-poplar---- 
|Black walnut-—-— 
[Bur oak--------. 


| 
| 
| 
--| 
! 
i 
[Northern red oh! 


{Pin oak----- 
[Red maple---. 


TO 
T2 
65 
70 


90 
98 


125 


Trees to plant 


| 

|Eastern white pine, 

| red maple, white ash, 
| рїп oak. 
| 
l 


Eastern white plne, 
red pine, black 
walnut, black locust, 
white ash, yellow- 
poplar. 


Eastern white pine, 
red pine, jack pine. 


Eastern white pine, 
red pine, 
yellow-poplar, 
northern red oak. 


Eastern white pine, 
red plne, jack pine. 


Eastern white pine, 
ved pine, white ash, 
yellow-poplar, black 
walnut. 


White oak, black 
walnut, green ash, 
° eastern white pine, 

red pine, 
northern red oak. 


Eastern white pine, 
white ash, red 
maple, yellow-poplar, 
American sycamore, 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
| Management concerns Potential productivity | 
Soil name and {Ordi- | ^ T BD 1 Ї T I 
map symbol Ination|Erosion | ment [Seedling] Wind- | Common trees |Site | Trees to plant 
Isymbollhazard | limita-Imortal- | throw | | indez! 


l l L tion | it | hazard | | 
ye eT — 


l | | | | | | I 
Wh-----------------| 2w [Slight Severe {Severe |Moderate|Pin oak-------------| 86 |Eastern white pine, 
Washtenaw | | | | l [Northern red oak----| 75 | red maple, 
| | | | | |Red mapie----- -| 70 | white ash, pin oak, 
| 1 | | [ [Silver maple--------| --- | northern red oak. 
1 | | | I |White ash --! —— | 
l | | I [ |American basswood---| --- | 
| | | | | [White oak---------—— | zz ! 
Wt-------------— ---- Зо |Slight Slight |Slight {Slight [White oak-----------| 70 |Eastern white pine, 
Whitaker l | | | | |Pin oak-------------| 85 | white ash, red 
| | | | | |Yellow-poplar------~| 85 | maple, yellow-poplar, 
| | | | | \Northern red oak-—--| 75 | American sycamore. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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-WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; ans more than. Absence of an entry indicates that trees generally do not grow 
to the given height on that soil] 


rees hav redicted 20-year average heights, in feet, of—— 


Soil name and | 


map symbol l <8 


[ 8-15 


| 16-25 


| 26-35 


235 


| | | | 
| | 


---------|Gray dogwood, 


willow. 


lAmur honeysuckle, 


silky dogwood. 


Tall purple 


purple willow, 
medium purple 
willow. 


Northern white- 


Lombardy poplar. 


| | | 
Adrian 1. dwarf purple | redosier dogwood,| willow, medium | cedar. | 
| Willow, | silky dogwood. | purple willow. | | 
-——— i --- |Blackhaw, ῃ --- [Norway spruce, |Eastern white 
Alida | | cornelian cherry | | white spruce, ] pine. 
I | dogwood, Amur | 1 American | 
I | honeysuckle, | | basswood. | 
1 1 rose-of-sharon, | | | 
| | American | | | 
| | cranberrybush, l | | 
l | shadblow i I l 
| | Serviceberry. | | | 
BaA---------- -----|Gray dogwood, | Autumn-olive, | Алар maple, [Norway spruce, [Eastern 
Blount | redosier dogwood,| silky dogwood. | eastern redcedar,| eastern white | cottonwood. 
| arrowwood. 1 1 flowering | pine, Douglas- | 
| l ! dogwood, ] fir. ! 
Br---------- ------|üray dogwood, |Redosier dogwood, [Tall purple willow|Eastern white | --- 
Bourbon | dwarf purple | silky dogwood. | | pine, pin oak. | 
| willow. I | | | 
Βύλ---------------------- {American hazel, | Татагівк, late (Austrian pine, |Eastern white l --- 
Brems | European privet. | lilac, forsythia,| tail purple | pine, red pine, | 
| autumn-olive. ! willow. | jack pine. | 
ChB, ChC----------/ --- [Eastern redcedar, |Bur oak, ponderosa] --- | --- 
Chelsea | northern white- | pine, jack pine, | ! 
f | cedar, Russian- | green ash, common} | 
| olive, Siberian | hackberry. I I 
| f crabapple, silver] | 1 
I | buffaloberry, | | | 
| | Tatarian I l I 
| | honeysuckle, | I | 
l Siberian | { | 
| | peashrub. | | | 
δε------------------- |Redosier dogwood, |Silky dogwood, |Amur maple, [Eastern white [Eastern 
Del Rey gray dogwood, | autumn-olive. ! eastern redcedar,| pine, Norway | cottonwood. 
| arrowwood. | flowering | spruce, Douglas- | 
! | | dogwood. | fir. ! 
DoA--------------- IMockorange-------- | European |Eastern hemlock---|Norway spruce-----|Honeyloeust, 
Door I | burningbush, 1 l | eastern white 
l | biackhaw, late l [ | pine. 
I | lilac, Amur | | | 
| | honeysuckle, | I | 
| | shadblow I I 
| | serviceberry, | | | 
I | American | | Ι 
| | cranberrybush, | | l 
| | autumn-olive. I | | 
Dut, | | i | і | 
Dune land ! ! ! ! | 
--|Gray dogwood, {Amur honeysuckle, |Northern white- | --- {Lombardy poplar. 
Edwards | dwarf purple | redosier dogwood: | cedar, tall ! 
| | | | 
! | | I 
| [ Í ] 


See footnote at end of table. 
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ΕΠΕ. 
Fluvaquents 


Gf-- 


Gilford 


McA, MeB---------- 
Markham 


TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees havin redicted 20-year average heights, in feet, οἳ-- 
Soil name and | 


map symbol 


| 
| <8 | 8-15 
| | 


[Gray dogwood, 


Silky dogwood, 
| redosier dogwood. 


autumn-olive, 
Amur honeysuckle. 


| 
| 
| 
| 
--| European 
| burningbush, 
| blackhaw, late 
| lilac, Amur 
| honeysuckle, 
| shadblow 
| serviceberry, 
| American 
eranberrybush, 
| autumn-olive. 


|Redosier dogwood, 
hawthorn, silky 


{агау dogwood, 
1 dwarf purple 
| willow. 
| | serviceberry. 
|Mockorange--------| European 

| burningbush, 
| blackhaw, late 
lilac, Amur 
| honeysuckle, 
shadblow 
| serviceberry, 
| American 
| eranberrybush, 
| autumn-olive. 


Gray dogwood, 
medium purple 
Willow, silky 
dogwood, 
hawthorn, 
American 
eranberrybush, 
redosier dogwood. 


| 

[агау dogwood, 
dwarf purple 
willow. 


I 
| 
[ 
| 
| 
l 
| 
| 
| 
| 
| 
|Amur honeysuckle, 
| redosier dogwood, 
! silky dogwood. 

I 


| 

| 

| 

I 

|Mockorange-------- | European 

| burningbush, 

| blackhaw, late 

| lilac, Amur 

| honeysuckle, 

| shadblow 

| serviceberry, 

| American 

| eranberrybush, 

| autumn-olive. 

Redosier dogwood, | 

gray dogwood, | 

arrowwood. | 
I 


Autumn-olive, 
silky dogwood. 


See footnote at end of table. 


| dogwood, shadblow 


| 16-25 I 26-35 


Russian-ollve, 1Eastern white 
eastern reàcedar.] pine, Norway 
| spruce, Douglas- 
| fir. 
| 


Eastern hemlock---| 


Northern white- 


| 
| 
| 
| 
| 
| 
і 
| 
! 
] 
| 
| 
! 
aa oak, eastern 
| 
| 


cedar, tall white pine. 
purple willow, 
laurel willow. 

Eastern hemlock---|Norway spruce----- 


hon pe ME spruce 
| 
I 


| 
[Eastern white 


pine, pin oak, 
European alder. 


[Norway spruce, 
| northern white- 
| cedar. 


Northern white- | --- 
cedar, tall 
purple willow, 
medium purple 
willow. 


Eastern white 
pine, Norway 
spruce, Douglas- 
fir. 


Amur maple, 
eastern redcedar, 
flowering 


! 
| 
| 
| 
| 
I 
| 
l 
| 
| 
| 
| 
| 
(astar hemlock---lNorway spruce----- 
l 
| 
i 
| 
1 
| 
| 
| 
| 
1 
| 
I 
! dogwood. 


| 
| 
I 
| 
! 
I 
| 
| 
| 
| 
| 
] 
l 
| 
| 
| 
| 
| 
| 
I 


Soil survey 


| >35 


American sycamore, 
| eastern 
cottonwood. 


Eastern white 
pine, Norway 
spruce, 

| honeylocust. 


l 
| 
і 
| 
{ 
I 
[unicus poplar. 
| 
| 


|Eastern white 
pine, 
honeylocust. 


Lombardy poplar. 


Honeylocust, 
eastern white 
pine. 


Eastern 


| 
I 
l 
| 
I 
l 
I 
I 
I 
| 
| 
1 
| 
| 
| 
| 
| 
| 
[ 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
[ 
і 
| 
I 
[ 
| 
| 
| 
| cottonwood. 
| 

| 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Soil name and 


| 
map symbol | <8 | 8-15 | 16-25 


rees having predicted 20-year average heights, eet, of-- 


| 26-35 l >35 


| | | 
κ pe ee ОД талы шрын ον ΠΣΕ Γ᾽: و‎ ow йаа 


ne 


Milford рау dogwood. arbervitae, Amur | baldeypress. 
maple, silky , 


dogwood. 


MrB2, MrC2, MrD2, 
MrE, MsC3-------- 


-|Amur honeysuckle, 
Morley late lilac, 


&utumn-olive, 


Eastern redcedar-- 


1 


cottonwood, ріп 
оак, American 
sycamore. 


| 
| 
I 
i 
1 
| 
Green ash, Norway |Eastern 
spruce, | 
[ 
} 
[ 
| 


Norway spruce, red 
pine, eastern 
white pine, 
eastern hemlock, 
Douglas-fir. 


| | 
MfA, MfB-------- -- |Mockorange-------- | European |Eastern hemlock---|Norway spruce-----|Eastern white 
Martinsville i | burningbush, | i | pine, 
l | blackhaw, late | | | honeylocust. 
| | lilac, Amur | | i 
{ | honeysuckle, | I Ι 
| | shadblow I I 1 
| | serviceberry, I | al 
I | American | [ [ 
| | eranberrybush, | | | 
| i autumn-olive. | | | 
Mm, Mn------------ IGray dogwood, |Redosier dogwood, |Medium purple |Pin oak, eastern | --- 
Maumee | dwarf purple | silky dogwood. | willow. | white pine. | 
! willow. ! ! | I 
MoB-—————— |American hazel, lForsythia, late 1 -—— [Red pine, eastern --- 
Metea | European privet. | lilac, tamarisk, | | white pine, jack 
I autumn-olive. 1 { pine, Austrian 
| | pine. 
-|Redosier dogwood, |Oriental ome rM | 
і 
I 
| 
| 
| 
I 
| 
| 
I 
| 
I 


| autumn-olive. 
| 
Ι 


1 
i 
I 
i 
I | 
| | 
1 | 
I | 
| 1 
1 | 
| I 
| biackhaw, | 
1 Ашег1сап | 
| | eranberrybush. ὶ 
Mx----- -----------|Gray dogwood, |Redosier dogwood, | 
Morocco | dwarf purple | silky dogwood. | 
| willow. | | 
| 
Nf---------------- |Gray dogwood------|Redosier dogwood, | 
Newton | | silky dogwood, | 
I | dwarf purple | 
| | willow. I 
080, OaE- ----|American hazel, |Tamarisk, late [Austrian pine, 
Oakville | European privet. | lilac, forsythia,| jack pine. 
| | autumn-olive. ! 
Pa------------ ----|üray dogwood, [Amur honeysuckle, [Northern white- 
Palms | dwarf purple | redosier dogwood,| cedar, tall 
| wiilow. | silky dogwood. | purple willow, 
| | | medium purple 
| | | willow. 
Pe----------------|üray dogwood, lAmur honeysuckle, [Northern white- 
Pewamo | dwarf purple | redosier dogwood, | cedar, tali 
| willow. | silky dogwood. | purple willow, 
| { | medium purple. 
| | | willow. 
Ph---------------- lGray dogwood, | Ати” honeysuckle, |Northern white- 
Pinhook | dwarf purple | redosier dogwood,| cedar, tall 
| willow. | silky dogwood. | purple willow, 
| I | medium purple 
| | | willow. 
Pk*, I | | 
Pits | | | 
РІВ, PLC----------| American hagel----|Tamarisk, late 1 --- 
Plainfield | | lilac, tie | 
| l 
i l 


See footnote at end of table. 


Tall purple willow[Eastern white 


| 
Tall purple willow|Pin oak, eastern 


| pine, ріп oak. 


| white pine. 


Red pine----------|Eastern white 
pine. 


Lombardy poplar. 
Lombardy poplar. 


Lombardy poplar. 


Eastern white 
pine, red pine, 
Austrian plne, 


| 
t 
| 
| 
| 
l 
| 
{ 
| 
1 
| 
[ 
| 
| 
I 
| 
[ 
| 
I 
| 
| 
l 
i 
| 
| 
I 
| 
! 
| 
| 
[ 
| 
l 
| 
! 
| 
[ 
| 
l 
| 
| 
jack pine. | 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees havin redicted 20-year average heights in feet, of- 
Soil name and | | I 


Soil survey 


Urban land. I 


map symbol | <8 | 8-15 | 16-25 | 26-35 | >35 
| | [ l | 
RaB, Rac2---------| --- |Nannyberry {Northern white- (Norway spruce----- {Eastern white 
Rawson ! | viburnum, silky | cedar, European | | pine. 
I | dogwood, | alder, eastern | | 
1 | forsythia, Amur | redcedar, autumn-| l 
I |. honeysuckle, | olive. l | 
| | redosier dogwood. | | | 
RIA, RIB, RmC2, | | ! l | 
RmD2------------- Mockorange--------|European |Eastern hemlock---|Norway spruce-----|Eastern white 
Riddles | | burningbush, 1 | | pine, 
| blackhaw, lilac, | i | honeylocust. 
| | Amur honeysuckle, | | | 
I American | і | 
| | eranberrybush. | | | 
Sb----------------|Gray dogwood, |amur honeysuckle, [Northern white- | --- {Lombardy poplar. 
Sebewa | dwarf purple { redosier dogwood,| cedar, tall | | 
| willow. silky dogwood. | purple willow, | | 
| |. |- medium purple | l 
| l | willow. | | 
Se----------------| --- [Silky dogwood----— {Eastern white [Norway spruce-----|üreen ash. 
Selfridge l | pine, northern . | | 
| 1 | white-cedar, 1 I 
| I | Austrian pine. | | 
So---------------- [Gray dogwood, Amur honeysuckle, |Northern white- l --- (Lombardy poplar. 
Suman | dwarf purple | redosier dogwood,| cedar, tall I ] 
| willow. { silky dogwood. | purple willow, I | 
l і | medium purple | | 
1 | | willow. [ | 
| 1 l ! l 
Тед, Тев, Tec, | I | ] | 
TeD-------------- --- {European [Eastern hemlock---!Norway spruce-----|Eastern white 
Tracy | | burningbush, I | | pine, 
| | blackhaw, late | ῃ | honeylocust. 
l | lilac, Amur | | 1 
1 | honeysuckle, | | | 
| | shadblow | l | 
I | serviceberry, | | | 
1 | winged euonymus, | 1 | 
| -| American | | Ι 
1 | cranberrybush, | | I 
! | autumn-olive. | | | 
TyA~------- -}American hazel,  |Autumn-olive, l --- [Red pine, eastern | --- 
Tyner | European privet. | forsythia, late | | white pine, jack | 
! | lilac, tamarisk. | | pine, Austrian l 
Ι | | | pine. | 
| I | | I 
UbA*. | I I і 
Udorthents | | ! | | 
| 1 | l l 
σον: [ | | I | 
Urban land. | | | | | 
Blount--------- ~~ [Gray dogwood, |Autumn-olive, {Amur maple, [Norway spruce, [Eastern cottonwood. 
| redosier dogwood,| silky dogwood. | eastern redcedar,| eastern white | 
| arrowwood. l flowering | pine, Douglas- | 
| | | dogwood. | fir. | 
| I I | | 
UcG*. l | | | | 
Udorthents | | I | | 
Ud#: I | | I | 
Urban land. ! l | | | 
| 
Brems------------ | American hazel, |Tamarisk, late Austrian pine, |Eastern white | --- 
| European privet. | lilac, forsythia,| tall purple | pine, red pine, | 
| | autumn-olive. | willow. | jack pine. | 
Uet; l | l | 
I | | | 
I | I | 


See footnote at end of table. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average heights, in feet, of-- 
Soil name and 


I 
map symbol | <8 | 8-15 I 16-25 П 26-35 l >35 


Eastern hemlock---|Norway spruce-----|Eastern white 
pine, 
honeylocust. 


I 
Ue*: | 
Martinsville-----|Mockorange-—--- 


| | 
I | 
{European . | 
| burningbush, | 
] blackhaw, late | 
| 111ae, Amur | 
| honeysuckle, | 
| shadblow | 
| serviceberry, | 
| American | 
| cranberrybush, 1 
| autumn-olive, | 
| | 
| і 
| 

| 

| 

I 


UmB*: 

Urban land. 
Norway spruce, red --- 
pine, eastern 
white pine, 
eastern hemlock, 
Douglas-fir. 


Eastern redcedar-- 
| late lilac, 

autumn-olive, 

blackhaw, 

American 

cranberrybush. 


UpB*: 
Urban land. 


Psamments. 


Uw*: 
Urban land. 


Eastern white 
pine. 


Norway spruce, 
white spruce, 


Whitaker------—-- | 
! 
| American 
| 
| 
l 


Autumn-olive, Amur 
honeysuckle, 
American 
cranberrybush, 
blackhaw, 
shadblow 
serviceberry, 
arrowwood, 
eornelian cherry 
dogwood, rose-of- 
sharon, 


basswood, 


| 
| 
| 
Wallkill dwarf purple redosier dogwood,| cedar, tall 
willow. silky dogwood. purple willow, 1 


medium purple 
willow. 


We. 
Warners 
Northern white- 


Wh---------------- [агау dogwood, Lombardy poplar. 


Redosier dogwood, 
Washtenaw | dwarf purple 


silky dogwood, 
Amur honeysuckle. 


cedar, medium 
willow. purpie willow, 
tall purple 


willow. 


Eastern white 
pine. 


Autumn-olive, Amur 
honeysuckle. 
American 
cranberrybush, 
blackhaw, 
shadblow 
serviceberry, 
arrowwood, 
cornelian cherry 
dogwood, rose-of. 
sharon. 


Wt-----7-7-7-'-'------- 
Whitaker white spruce, 
American 


| 
| 
I 
l 
I 
l 
I 
| 
i 
| 
| 
I 
| 
| 
| 
| 
| 
1 
| 
I 
! 
| 
Ма------------—-— --|Gray dogwood, lAmur honeysuckle, (Northern white- 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
l 
| 
| basswood, 
| 

l 

| 

! 

а 

| 

| 


[ 
| 
| 
I 
[ 
| 
I 
| 
l 
| 
| 
| 
| 
1 
| 
| 
| 
I 
I 
| 
l 
| 
I 
| 
l 
--- загар рор1аг. 
| 
| 
| 
| 
[ 
| 
I 
| 
| 
| 
| 
| 
I 
I 
| 
| 
і 
! 
| 
| 
I 
| 
1 


I 
I 
| 
[ I 

| | 

i I 

| | 

| | 

| [ 

| 

| l 

| | 

| 

| | 

| --- |ногнау spruce, 
| 

| l 

| 

| l 

| | 

| | 

| | 

| 

| 

! 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.}-RECREATIONAL DEVELOPMENT 


{Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions 
of "slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


Haskins | wetness, 
| percs slowly. 


wetness, 
peres slowly. 


Soil name and | Camp areas | Picnic areas | Playgrounds |Paths and trails| Golf fairways 
map symbol | | [ і | 
| | l l 
ee — ————  —n jJ CÓ 
| | | | | 
Ad--------------------|Severe: 1 Severe: | Severe: Severe: | Severe: 
Adrian | ponding, | ponding, | ponding, | ponding, | excess humus, 
| excess humus. | excess humus. | excess humus. excess humus. | ponding. 
| I 
Ας---------------------- —~|Severe: |Moderate: | Severe: |Moderate: |Moderate: 
Alida | wetness, | wetness. | wetness. | wetness. | wetness. 
BaA-------------------|Severe: (Moderate: ISevere: | Severe: |Moderate: 
Blount | wetness, | wetness, | wetness. erodes easily. | wetness, 
| | регез slowly. | | 
Вг-——-------------——- | Severe: |Moderate: |Severe: |Moderate: {Moderate: 
Bourbon ! wetness. | wetness. wetness. | wetness. | wetness, 
BtA----- _————— | Severe: l Severe: Severe: | Severe: |Moderate:: 
Brems | too sandy. i too sandy. | too sandy. | too sandy. | droughty. 
ChB------------------- | Severe: |Severe: | Severe: | Severe: IModerate: 
Chelsea | too sandy. | too sandy. too sandy. | too sandy. | droughty. 
| | | 
оһб------—------------}Зеуеге: | Severe: Severe: | Severe: |Moderate: 
Chelsea | too sandy. 1 too sandy. | too sandy, | too sandy. | droughty. 
| { в1оре. I I 
1 I | | | 
ре-----------------—-- ISevere: |Moderate: Severe: | severe: |Moderate: 
Del Rey | wetness. | wetness, | wetness. | erodes easily. | wetness. 
| | peres slowly. | | 
DoA-------------------|Slight----------|Siight---------- Slight----------|Slight----------|Slight. 
Door | I | | [ 
| | | | | 
Du*. l I | I ! 
Dune land | | | | | 
Ed--------------------|Severe: | Severe: Severe: | Severe: | Severe: 
Edwards | ponding; | ponding, | excess humus, | ponding, | excess humus, 
| excess humus. | excess humus. | ponding. | excess humus. | ponding. 
Ε1Λ---- | Severe: | Мойегабе: | Severe: Moderate: |Moderate: 
Elliott | wetness. | wetness, | wetness. wetness. | wetness. 
! | percs slowly. | | 
ESA-------------------|S11ght----------|Slight----------|Slight---------- | S1ight----------|Slight. 
Elston | | | | 
| [ I | { 
Fh*. I ! | | 
Fluvaquents [ | | I I 
| i | | 
Gf--------------------|Severe: | Severe: | Severe: 1 Severe: | Severe: 
Gilford | ponding. | ponding. | ponding. | ponding. | ponding. 
HaA-------------------|S1ight---------- - Moderate: |S1ight----------|Slight. 
Hanna | | small stones. | 
| | | 
HkA-------------------|Severe: | Severe: | Severe: Moderate: 
l 
| I 
| l 


| 
| 

егойеа еав11у. | wetness. 
I 


See footnote at end of table, 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and { 
map symbol 


Camp areas 


Picnic areas | Playgrounds 


Paths and trails| Golf fairways 


| I | 
Hm--——— -—---------|Severe: | Severe: 1 Зеуеге: Severe: (Severe: 
Houghton ` | ponding, | ponding, | excess humus, | ponding, | ponding, 
| excess humus. | excess humus, | ponding. excess humus. | excess humus. 
| | 
Ho----------—--------- | Severe: | Severe: | Severe: | Severe: | Severe: 
Houghton | ponding, | ponding, | ponding, ponding, | excess humus, 
| excess humus. ! excess humus. | excess humus. | excess humus. | ponding. 
| 
"anewa nananman | Slight--------- J Slight---------- | Slight---------- ! Slight---------- | Slight. 
l | | I | 
LyB----------——------- [5311ght--------- | S1ight---------- | Moderate: | Slight---------- | Slight. 
Lydick ! | | slope. | | 
МоА-----------—-—-——---—-|Мойегабе: |Moderate: ]Moderate: | Severe: 1511616. 
Markham ! peres slowly. | peres slowly. | peres slowly. | erodes easily. | 
| | | 
MeB---——-------------- |Moderate: Moderate: IModerate: |Severe: |Slight. 
Markham | peres slowly. | percs slowly. | slope, | erodes easily. | 
| | | percs slowly. ! | 
МГА----------------— l —- | Severe: I31ight. 
Martinsville | I | erodes easily. | 
I | | [ 
MfB------------------- | S311ght----------|S1light-----——--— |Moderate: 1 Severe: [Slight. 
Martinsville | [ | Slope. ! erodes easily. | 
j | 
Mm, Mn----------------|Severe: | Severe: |Severe: |Severe: | Severe: 
Maumee ] ponding. | ponding. | ponding. | ponding. | ponding. 
MoB------------------— | S134ght---------- | $131ght---------- | Moderate: | Slight----------| Moderate: 
Metea | | | slope. | | droughty. 
Mp--------------------|8evere: | Severe: ISevere: |Severe: |Severe: 
Milford | ponding. | ponding. ponding. | ponding. | ponding. 
-|Moderate: IModerate: |Moderate: | Severe: |811ght. 
Morley | peres slowly. | peres slowly. | slope, | erodes easily. | 
| | | percs slowly. | | 
MrC2------------------ | Moderate: |Moderate: 1 Severe: | Severe: |Moderate: 
Morley | slope, | slope, slope. | erodes easily. | slope. 
| peres slowly. | percs slowly. | | | 
MrD2, MrE------------- | Severe: | Severe: lSevere: | Severe: | Severe: 
Morley | slope. | slope, | slope. | erodes easily. | slope. 
| 
Ms 03-~--------------—- | Moderate: |Moderate: |Severe: | Severe: |Moderate: 
Morley | slope, | slope, slope, | erodes easily. | slope. 
| percs slowly. | percs slowly. | | 
Μπ--. -----| Severe: IModerate: | Severe: IModerate: IModerate: 
Morocco | wetness. | wetness. | wetness. { wetness. | wetness, 
| | | | | droughty. 
Nf--------------------|Severe: I Severe: | Severe: | Severe: ISevere: 
Newton | ponding. | ponding. | ponding. | ponding. | ponding. 
=== | Severe: | Severe: | Severe: | Severe: |Moderate: 
| too sandy. | too sandy. | slope, | too sandy. | siope, 
l 1 | too sandy. ! | droughty. 


I 
See footnote at end of table. 


134 Soil survey 


TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and | Camp areas | Pienic areas | Playgrounds {Paths and trails| Golf fairways 
map symbol | | | | l 
| | | | | 
Ό3Ξ------------------------ | Severe: | Severe: | Severe: 1 Severe: | Severe: 
Oakville | too sandy, | too sandy, | slope, | slope, | slope. 
I slope. | slope. | too sandy. | too sandy. | 
Pa---------~+---------- | Severe: | Severe: | Severe: | Severe: | Severe: 
Palms ] ponding, | ponding, | ponding, | ponding, | ponding, 
| excess humus. | excess humus. | excess humus. | excess humus. | excess humus. 
Ре------------------ --|Severe: | Severe: | Severe: | Severe: | Severe: 
Pewamo | ponding. | ponding. | ponding. | ponding. | ponding. 
| | 
Severe: |Severe: | Severe: | Severe: | Зеуеге: 
wetness. | wetness. | wetness. | wetness. ! wetness. 
I 
| | | | 
[ [ i | 
I | | | 
PlB---------- ---2------|Severe: | Severe: |Severe: ISevere: |Severe: 
Plainfield | too sandy. | too sandy. |l too sandy. | too sandy. | roughty. 
| 
a Mm | Severe: 1 Severe: 1 Severe: l Severe: | Severe: 
Plainfield | too sandy. | too sandy. | slope, | too sandy. | droughty. 
| | | too sandy. | | 
| | 
RaB-------------------|Severe: | Severe: | Severe: | Slight---------- (Slight. 
Rawson | peres slowly. 1 peres slowly. | percs slowly. | | 
Вас2------------------ |Severe: | Зеуеге: |Severe: |Slight--------~-|Moderate: 
Rawson | peres slowly. | peres slowly. | slope, | | slope. 
| | | peres slowly. | | 
| 
RlA------------------- | S11ght----------|Slight-------- --|Moderate: |31ight---------- | 53iight. 
Riddles | I | small stones, | | 
Moderate: | Slight----------| Slight. 
Riddles | | slope, [ 
| | | small stones. | | 
RmC2--------------- ---|Moderate: |Moderate: Severe: Slight-------—-- |Moderate: 
Riddles ! slope. | в1оре. ! slope. | | slope. 
RmD2-----------------~ iSevere: |Severe: | Severe: |Moderate: |Severe: 
Riddles | slope. | slope. | slope. | slope. | slope. 
| 
Sb------------------- -|Severe: | Severe: 1 Зеуеге: | Severe: | Severe 
Sebewa | ponding. | ponding. | ponding. ponding. | ponding. 
Se-------------------- Severe: | Moderate: |Severe: |Moderate: Moderate: 
Selfridge wetness. | wetness, wetness. | wetness. | wetness. 
| | peres slowly. | 
So-------------------- | Severe; |Severe: |Severe: |Severe: | Зеуеге: 
Suman | floods, | wetness. | wetness, | wetness, | wetness, 
wetness. | | floods. | | floods. 
| 
|Moderate: |Slight------~---| Slight. 
| | | smali stones. | ! 
| 
ТоВ------------— ------|Slight---------- | Slight---------- | Moderate: I --|Slight. 
Tracy t l | slope, | | 
| | | small stones. | | 
--|Moderate: ]Moderate: | Severe: | S131ght---------- |Moderate: 
| slope. | slope. ! lope. I | в1оре. 


See footnote at end of table. 
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TABLE 10.-~RECREATIONAL DEVELOPMENT--Continued 


Soil name and | Camp areas | Picnic areas | Playgrounds |Paths and trails| Golf fairways 
map symbol | | I | | 
| | | | | 
| | | | | : 
Тер--------------——-— | Severe: | Severe: | Severe: |Moderate: |Severe: 
Tracy | slope. i slope. | slope. | в1оре. | slope. 
TyA------------------- | S11ght----------|S11ght-----—---- | Moderate: |S1í£ght---------- | Moderate: 
Tyner | t | small stones. | | droughty. 
| 
UbA*. I | i | | 
Udorthents | | | ] I 
1 | | Ι | 
Uct: | [ | | [ 
Urban land. Ι | | I | 
i | | | 
Blount—-------------- | Severe: IModerate: | Severe: | Severe: |Moderate: 
| wetness. | wetness, | wetness. | erodes easiiy. | wetness. 
| | percs slowly. | | | 
UcG*. | 1 I | | 
Udorthents | | [ l | 
| i I | | 
Uds: | | | { | 
Urban land. | 1 | | | 
| [ [ 
Brems----------------|Severe: | Severe: | Severe: | Severe: |Moderate: 
| too sandy. | too sandy. | too sandy. | too sandy. | droughty. 
| 
Ue*: | | | l | 
Urban land. | | | | | 
i | l | | 
Martinsville--------— | SLight---------- | S1light-----~-. ==- | Moderate : | Severe: ISlight. 
| | | slope. | erodes easily. | 
UmB* : | | I | [ 
Urban land. | I | I | 
| [ l | 
Morley--------------- | Moderate: IModerate: | Moderate: | Severe: |51281. 
| peres slowly. | peres slowly. | slope, ° | erodes easily. | 
I | | peres slowly. | | 
UpB*: | | I I | 
Urban land. | [ | | і 
I | I I | 
Psamments. | l | | | 
| | | I | 
Uwe: ! і | [ [ 
Urban land, | | | | | 
l | | 
Whitakep---------——--- | Severe: |Moderate: | Severe: 1 Severe: |Moderate: 
| wetness. ! wetness. | wetness. | erodes easily. | wetness. 
l 
W&c-------------------|Severe: |Severe: | Severe: I3evere: | Severe: 
Wallkill | ponding. | ponding. ! ponding. | ponding. | ponding. 
We-- --|Severe: |Severe: Į Severe: | Severe: | Severe: 
Warners | ponding. | ponding. | ponding. | ponding. | ponding. 
| 
Wh--------------------|Severe: ISevere: |Severe: |3evere: | Severe: 
Washtenaw | ponding. | ponding. | ponding. | ponding. | ponding. 
| | 
Wt------------------ ~~ | Severe: |Moderate: | Severe: | Severe: |Moderate: 
| wetness, ! | wetness. 


Whitaker | wetness. wetness, | erodes easily. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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-WILDLIFE HABITAT 


[See text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the 
soil was not rated] 


Potential for habitat elements [Potential as habitat for-- 


T T Wila T T | 


Soil name and 


[ 
map symbol | Grain [Grasses | herba- |Hardwood| Conif- |Wetland |Shallow [Openland [Woodland |Wetland 
land seed and | eeous | trees | erous | plants | water  |wildlifelwildlife|wildlife 
| crops [legumes | plants | | plants | | areas 
| [ | 1 | | l | | 
Ad-------—. ewww | Poor Poor | Poor {Poor | Poor |Good {Good | Poor | Poor 1 ооа. 
Adrian | | l [ | | | | l 
| | | I | | ! | I 
Ag----------------- |Fair | good [Good {Good | aood |Fair |Fair 1Good [Good |Fair. 
Alida | | | I | | | | | 
| | 1 | | l [ | | 
BaA----------------|Fair [Good | Good [боса [Good Fair |Fair | Good | Good |Fair. 
Blount | i [ l | і | | I 
| 1 I і l I l | 
Ве----------------- | Fair Good [Good [Good 1Good Fair [Fair lGood | Good {Pair. 
Bourbon I ! l | I | | I I 
i I i | l | 1 | i 
BtA-————————— | Poor |Poor [Fair [Poor {Poor Poor [Very | Poor | Poor |Poor. 
Brems | | | | | | | роог. | | | 
ChB, ChC----- ------| Poor [Fair [Fair | Poor [Poor Very |Very {Fair {Poor [Very 
Chelsea | | | | l | poor. | poor. | | | роог. 
| 
De----------------- Fair вооа 1Good | Good [Good | Fair Fair [Good [Good |Fair. 
ce ie ee ee ee ee ME EE NE 
DoA---------------- | Good 1 вооа | Good | Good {Good |Poor [Very {Good І вооа IVery 
Door [ | I | | I | poor. | | | poor. 
1 | | i | [ l 
Duž, | | I l I | | I 
Dune land I | | | | [ i 
| | I l | | | 
Ed--——-——----------|FPFair {Fair {Poor | Poor | Poor |Good Good |Fair {Poor 1вооа. 
Edwards | | | | | | | 
ElA-- Good [Good | вооа {Good [Fair [Fair [Good [Good ]Fair. 
Elliott | I | | l | I 
I l I | I | | 1 
EgA----------------|üood | Good 1Good 1Good [Good |Poor {Very | Good IGood Very 
Elston I | I | | poor. | | | poor, 
| ! ! | I l | | 
Fhe, | I i | I 1 | | 
Fluvaquents i t l | I | | Ι | 
| 1 } | | | | | | | 
Gf----------------- {Fair | Poor [Poor [Poor |Poor {Good {Good [Fair | Poor Good. 
Ἣν, E ME BE ME EON E ME 
HaA---------------- ]Good 1Good | Good lGood Good | Poor |Poor | Good | Good |Poor. 
Hanna ! I | | | | | l 
| | I | | | | l 
Βκα---------------- |Fair Good | Good [Good Good [Pair [Fair [Good | оой |Fair. 
Haskins | | | | | 
| l | I | | | 
Hm-----------------|Very | Poor [Very [Yery lVery | Good IGood [Very [Very 1Good. 
Houghton 1 poor. | | poor. | роог. poor. | | роог. | роог. | 
~~ | Fair Poor | Poor {Poor Poor | соод І аооа ]Poor |Poor 1Good. 
x GNN MESE a MEAN ME 
LyA, LyB-----------|Good {Good Good | Good |Good Poor [Very |Good | Good {Very 
Lydick | | I | | | poor. ! | ὶ poor. 
McA, MeB-------~--— | Good [Good | Good | Good Good [Poor |Poor [Good [Good |Poor. 
ANNE NE VE VENE ο VE UE ME 
MFA, MfB---—------- [Good [Good | Good [Good |Good Poor [Very 1 боой {Good iVery 
Martinsville | | | | 1 | poor. | | | роог. 
l Ι 1 | l 


See footnote at end of table. 
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TABLE 11.--WILDLIFE HABITAT--Continued 


otential for habitat elements Potential as habitat for-- 
Soil name and | Wild T ἴ T T 


map symbol Grain |Grasses | herba- |Hardwood| Conif- {Wetland |Shallow lOpenland [Woodland [Wetland 
land seed| and | ceous | trees | erous | plants | water |wildiifelwildlifelwildlife 
| crops legumes lants | | plants | | areas | | 
| [ [ ! | | | [ | | 
Mm, Mn--——---------|Fair [Poor |Poor | Poor | Poor | Good [Good [Poor {Poor IGood. 
Maumee | I [ | | | | [ l | 
| | | | I | | | I | 
MoB----------------|Poor [Fair Good {боса [Good |Poor IVery |Fair [Good [Very 
m BERE eke Qu mE 
Mp-----------------|Good {Fair | Fair |Fair [Fair [Good [вооа [Fair |Fair IGood, 
Milford | 1 | | | I | | | I 
! | I 1 I | і I | | 
MrB2--—------------- | Good IGood [Good 1Good Good [Poor {Poor {боса |Gooa IPoor. 
pec 54 e ad y 
Mr02---------------|Fair [Good | Good [Good IGood {Very [Very [Good [Good [Very 
Morley | | | | | | poor. | роог. | | | роог. 
MrD2, MrE---------~ | Poor [Fair |Good [Good [Good {Very {Very |Fair [Good lVery 
Morley ! | ! | | | poor. | роог. | ! | poor, 
MsO3---------------|Fair [Goda |Good {Good [Good [Very IVery [Good [ Good [Very 
Morley | ! | | | | poor. | роог. | | | роог. 
Mx----------------- |Poor [Fair |Good [Pair {Fair {Fair |Very [Fair {Fair |Poor. 
Morocco | ! ! | ! ! i poor. | | | 
Nf---—--------------|Very |Poor {Poor | Poor | Poor IGood 1Good |Poor | Poor ]8οο4. 
Newton | poor, | | l | I | [ | i 
I | l I | | |] | | | 
OaC----------------|Poor | Poor | Fair |Fair |Fair [very IVery [Poor |Fair [Very 
Oakville ! | | | I | poor. | poor. | | | роог, 
| | | | 
O&E----------------|Very [Very [Fair |Fair | Pair Ivery [Very | Poor | Fair [Very 
Oakville Í poor. | poor. | | I | poor. | poor. | I | poor. 
l 1 | | I! l 
Pa-----------------|8ood | Poor |Poor | Poor | Poor IGood | Good |Fair | Poor Poor, 
Palms | ] l [ | | I i | 
| | I l | | [ | | [ 
--- | Good pee |Fair | Fair |Fair | -— i Good | Fair | Fair [ga . 
| | 
I l | Lo sx I | | I | 
Ph-----------------|Fair | Fair | Fair [Fair [Fair [Poor [Poor [Fair {Fair |Poor. 
Pinhook | I I [ | [ I | I | 
i l [ | l | l | | | 
Pk*. | | | | | | I | | I 
Pits | ! I | | l l | | l 
| | | I | | | I | | 
PlB----------------|Poor | Poor |Fair {Poor | Poor [Very IVery ]Poor | Poor [Very 
Plainfield ! | | | | | роог. | poon. | | | poor, 
| | 
PlQ----------------|Very {Poor |Fair | Poor | Poor [Very |Very | Poor | Poor |Very 
Plainfield 1 poor. ! | | ! | poor. | poor. | | | роог. 
і | | і l 
IGood |Good |Good Good {Poor lVery [Good | Good {Very 
be κ te, qo ee m 
| Good | Good [боса |Good [Very |Very [Good | Good Ivery 
Rawson | | ! I l | poor. | poor. | | | poor. 
I | I I | | ! | 
RIA, RIB-- -|Good {Good | Good Good |Good | Poor [Very Good [ооа very 
Riddles | | | | | | | poor. | | | poor. 
! | 
Rn02---------------|Fair | Good {Good laooa [Good [Very [Very {Good [Good Very 
Riddles | | Ц | | ! poor. | poor. | | { роог. 
| I l i | 
RmD2---------------|Poor lFair | Good [Good |Good [Very [Very {Fair | Good lVery 
Riddles | | | ! 1 poor. | роог. | Ч | poor, 


See footnote at end of table. 
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TABLE 11.--WILDLIPE HABITAT--Continued 


Potential for habitat elements otential as habitat for-- 
Soil name and | T Wild T 
map symbol | Grain |Grasses | herba- |Hardwood| Conif- [Wetland [Shallow lOpenland|Woodland|Wetland 
land seed| and | ceous | trees | erous | plants | water [wildlife wildlifelwildlife 
crops [legumes | plants | plants | | areas | l 
| | | | | | | | | 
|Fair |Fair | Fair | Fair | Good [Good | Fair | Fair {Good. 
Sebewa | | | | | | | | | 
Ι΄ I | | | | i і I 1 
Se----------------- {Poor [Fair | Good IGood [Good |Fair |Fair [Fair [вооа Fair. 
Selfridge i | і [ | I I 
| 1 | | ] [ | I 
So------ | Poor {Poor {Poor | Poor [Good [Good | Poor |Poor Good. 
Suman I | l l | | | | | 
l | | I | 1 | | ' | 
πολ, TcB----------- | Good [Good |Good | Good [ооа |Poor γενν {боса Good Very 
Tracy | | | | | | | poor. | | | poor. 
ToC----------------|Faip | Good | Good {боой | боой [егу |Very Good [Good Very 
Tracy | | | | | | роог. | poor. | | | poor. 
TeD---------------- {Poor [Fair |Good Good [Good Ivery [Very |Fair вооа [Very 
Tracy | | | | ! | роог. | роог. | | | poor. 
TyA----------------|Fair |Fair | Good Fair [Fair | Poor {very |Fair |Fair [егу 
Tyner l ! | [ | | | poor. | | | poor. 
| | | l | | I 1 | | 
UbA*. I | [ | l l | | | 
Udorthents і ! | I I | i | | 
! | | | l | | l 
Uc*: | | I | | [ | | | 
Urban land. | | | | l | | | I | 
Blount------ ------|Fair [Good [Good IGood [Good [Poor \Very вооа [Good Very 
| | I | l 1 | poor | ! | poor. 
I [ [ 1 ] I | | | 
Uca*. | I l | | I | | | 
Udorthents | | 1 | | ] | I | 
1 | | l | I | l | 
τάκ: | | | | i ] | [ ! l 
νε ο E E E ЫЕ 
Brems------------- | Poor | Poor Fair | Poor 1Роог | Poor \Very | Poor | Poor |Poor. 
| | 1 | | | роог. | | 
| | I | | | | | 
Ue*: ; [ | [ l | | | | | 
Urban land, i | | i | I | | | 
| | [ | l ! | | | | 
Martinsville------ | Good | Good | Good | Good 1 Good | Poor [Very {Good {Good Ivery 
| I | | poor. | | | poor. 
| | ! | | | I ! I 
UmB* : [ | | 1 ] | | | 1 
Urban land. | | | ! | | | | | 
1 
Morley------------ 10508 [азза 14660 [9982 а ê Poor μας Woes рене 
UpB*: t | | | | | | | і | 
Urban land. l | | | | I l [ 
| | 1 1 | | l l | 
Psamments. | l | | | | | I | 
I | | ! l 1 | I 
Uw*: [ | | 1 | | l | | | 
Urban land. | | | l | | I | | | 
Whitaker---------- ae jen RS ads 2889 15815 | Fair үсеп 5554 iras 
Wa-----------------|Very | Poor | Poor | Poor | Poor Good [Good |Poor | Poor ооа. 
Wallkill | роог. | | | | | i | | 
| |Poor |Poor | Poor | Poor {боса {Good | Poor |Poor Good. 
Warners poor. | | ! | | | | | 


See footnote at end of table. 
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TABLE 11.--WILDLIFE HABITAT--Continued 


| | 
Good [Good | Poor | Poor 


| I | I 
Ἠῆ---------------. --|Fair | Poor | Poor | Poor | Poor | 
Washtenaw | | і [ | | 
| 1 [ I | [ l I | 
Wt-------------.---- |Fair Good [Good [Good вооа [Pair [Fair | Good |Good 
Whitaker i I | | I | | | | 


9922 


| 
presse 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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-BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


MM ate GERNE νης 


ESA---------------|Severe: 


Elston l cutbanks 
Fn*. | 
Fluvaquents I 
G@f--————— | Severe: 
Gilford | eutbanks 
| ponding. 
--| Severe: 
| eutbanks 
HkA--------------- |Severe: 
Haskins i wetness. 
| 
Нт-. | Severe: 


Houghton 
ponding. 


| excess humus, 


cave. 


Severe: 


cave,| ponding. 


Slight-- 
cave. 


Severe: 
wetness. 


Severe: 
ponding, 
low strength, 


-|Moderate: 
wetness. 


Severe: 
wetness, 
shrink-swell. 


Severe: 
ponding. 


frost action. 


τ, απο. Slight---------|Slight, 


T I 
Soil name and | Shallow | Dwellings | Dwellings і Small | Local roads | Lawns and 
map symbol | excavations | without [ with | commercial | and streets | landscaping 
| |  basements | basements _ | buildings | 
| | | | ] 
Ad--------------— --|Severe: | Severe: | Severe: | Severe: | Severe: 1 Severe: 
Adrian | ponding, | ponding, | ponding. | ponding, | ponding, | excess humus, 
| cutbanks cave,| low strength. | | low strength, | frost action, | 
| excess humus. | | | | low strength. | ponding. 
1 I 
Ag---------------- | Severe: |Severe: |Severe: | Severe: | Severe: |Moderate: 
Alida | wetness, { wetness. | wetness. | wetness. | frost action. | wetness. 
| cutbanks cave. | ! | | | 
Вад--------------- | Severe: | severe: |Severe: | Severe: |Severe: IModerate: 
Blount | wetness. | wetness. | wetness. | wetness. | low strength, | wetness. 
| | | | | frost action. | 
| I 
Br--------- <==- | Severe: | Severe: | Severe: |Severe: | Severe: IModerate: 
Bourbon | wetness, | wetness. | wetness. | wetness. | frost action. | wetness. 
| cutbanks saves] ! ! ! | 
BtA--------------- | Severe: IModerate: | Severe: |Moderate: |Moderate: |Moderate: 
Brems | cutbanks cave,| wetness. | wetness. | wetness. 1 wetness. | droughty. 
| wetness. | | | 1 | 
--| Severe: |Slight--. |S1ight---------|Moderate: 
Chelsea | cutbanks sevel | | slope. | | droughty. 
ChC------------- --|Severe: |Moderate: |Moderate: | Severe: |Moderate: Moderate: 
Chelse& | eutbanks cave.| slope. | slope. | slope. | slope. droughty, 
| | | | | τ 
ре-------------— --|Severe: | Severe: 1 Severe: | Severe: 1 Severe: Moderate: 
Del Rey | wetness, | wetness. | wetness. | wetness. | low strength, wetness. 
| too clayey. l 1 l | frost action. 
| | | 
DoA------~-----— —-| Slight---------| Moderate: |Moderate: |Moderate: |Moderate: Slight. 
Door | | shrink-swell. | shrink-swell. | shrink-swell. | frost action, 
| Ι I I | shrink-swell. 
l | | i | 
Du*. | I l | l 
Dune land I | | [ l 
і | і | 
ξᾱ---------------- ISevere: 1 5ечере : |Severe: |Severe: |Severe: Severe: 
Edwards | ponding, | ponding, | ponding, | ponding, | ponding, excess humus, 
| excess humus. | low strength. | low strength. | low strength. | low strength. ponding. 
| | | Д | frost action. 
-|Severe: | Severe: | Severe: | Severe: | Severe: Moderate: 
Elliott ! wetness. Н wetness. | wetness. | wetness. | wetness. 
| l l [ | 
і | 
| | 
| | 
l l 
| | 
l | 
| ! 
[ | 
l | 
| 
| 
| 
| 
| 
! 
| 
1 
| 
| 
! 
| 
I 


See footnote at end of table. 


| 
| 
! 
| 
| 
i 
| 
| 
1 
| 
I 
1 
| 
| 
1 
l 
| 
| 
| 
| 
low strength, | 
| 
i 
l 
I 
| 
| 
і 
| 
Ι 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
1 
1 


I 

Severe: Severe: Severe: 

| ponding. ponding, ponding. 
I frost action. 
| Slight---------| Severe: Slight. 
| | frost action, 

Severe: |Severe: Moderate: 
] wetness. | frost action. wetness. 
| 
| I 

Severe; |Severe: Severe: 
| ponding, | ponding, ponding, 

low strength. | frost action, excess humus. 
| low strength, 


Porter County, Indiana 


Soil name and | Shallow 
map symbol | excavations 
| 
Ho----------------|Severe: 
Houghton | ponding, 
| excess humus. 
LyA---------------|Sl1ight-------- 
Lydick | 
I 
LyB---------------|Slight------—-. 
Lydick 


| 
--—|Moderate: 


too clayey, 
dense layer, 


Markham | too clayey, 
| dense layer. 
MoB---------- ----- Moderate: 
Markham | too clayey, 
| dense layer. 
MfA------------- =- | Severe: 
Martinsville | cutbanks cave 
| 
MfB-----------—..- | Severe: 
Martinsville ! cutbanks cave 
| 
Mm, Mn------------| Severe: 
Maumee | eutbanks cave 
| ponding. 
MoB---------------|Severe: 
Metea | cutbanks cave 
Mp-------------- --|Severe: 
Milford | ponding. 
i 
| 
реза се 
I 


! 
МС2----------- ——— Moderate: 


Morley | too clayey, 
| dense layer, 
| slope. 

MrD2, MrE---—-—--- ISevere: 

Morley | slope. 

1 
Мзб3-------------- |Moderate: 
Morley | too clayey, 


| dense layer, 
| slope. 


Mx----------------|Severe: 
Morocco | cutbanks cave 


| wetness. 
Nf- --iSevere: 
Newton | cutbanks cave 
i ponding. 
OaC-------------—-|Severe: 
Oakville | eutbanks cave 


See footnote at end of table. 


TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


| Dwellings 
I without 
| basements 


l 

ISevere: 

| ponding, 
| low strength. 


-|Moderate: 

| shrink-swell. 
-|Moderate: 

| shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
ponding. 


> 


w 


onding. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


Moderate: 
shrink-swell, 
Slope. 


Severe: 


s| wetness. 


Severe: 
ponding. 


5 


Moderate: 
slope. 


| Dwellings 
| with 
1 basements 


Severe: 
ponding, 
low strength. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
wetness, 
Shrink-swell. 


Moderate: 
wetness, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


| Severe: 
i ponding. 


| 
| Slight-- 
| 


|Severe: 
ponding. 


Moderate: 
wetness, 
shrink-swell. 


Moderate: 
wetness, 
slope, 
shrink-swell. 


Severe: 
Slope. 


wetness, 
slope, 
shrink-swell. 


Severe: 
wetness. 


Severe: 
ponding. 


Moderate: 


I 

| 

| 

| 

! 

| 

| 

| 

l 

{ 

| 

I 

| 

[ 

i 

| 

| 
pena 
| 

| 

| 

| 

| 

| 

| 

! 

| 

1 

| 

| 

| slope. 
I 
| 


| Small 


| commercial 
] buildings 


Severe: 


ponding, 
low strength. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
8lope. 


Moderate: 
Shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


shrink-swell, 
slope. 


Severe: 


vi 
Slope. 


Severe: 


е 
ponding. 


| Local roads 
| and streets 


Severe: 
ponding, 
frost action, 
low strength, 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


|Moderate: 
| low strength, 
| frost action. 


|Moderate: 
| low strength, 
| frost action. 


Severe: | Severe: 
ponding. | ponding. 
| 
-|Siight--------- | Moderate: 
| frost aetion. 
I 
Severe: |Severe: 
ponding. | low strength, 
ponding, 
frost action. 
Moderate: Severe: 


low strength. 


vere: 
ow strength. 


πο 


| 
I 
l 
l 
[ 
I 
| 
I 
| 
| 
i 
| 
ISevere: 
| low strength, 
| slope. 
|Severe: 
| low strength. 
[ 
| 
[ 
| 
1 
| 
I 
| 
I 
! 
I 
| 
| 
I 


Moderate: 
wetness, 
frost action, 


Severe: 
ponding. 


Moderate: 
slope. 
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i Lawns and 
{ landscaping 


| 

| Severe: 

| excess humus, 
| ponding. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Severe: 
ponding. 


|Moderate: 
| droughty. 
| 


| Severe: 
ponding. 


Slight. 


Moderate: 
slope. 


| 

| 

] 

| 

1 

| 

| 

l 

1 

| 

I 

| 

I 
iSevere: 
| slope. 

! 
IModerate: 
| slope. 

| 
[ 
l 
| 
| 
[ 
| 
| 
| 
I 
| 


Moderate: 
wetness, 
droughty. 


Severe: 
ponding. 


Moderate; 
| slope, 
| droughty. 
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TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


Dwellings 1 


Soil name and | Shallow I Dwellings | Small 
map symbol | excavations | without l with | commercial 
| basements | basements [| _ buildings 
| | | 
Qak--------------~| Severe: | Severe: | Severe: | Severe: 
Qakville 1 eutbanks cave,| slope. | slope. | siope. 
| slope- | l 
1 | | 
Pa-------------- --|Severe: Severe: | Severe: | Severe: 
Palms | excess humus, | ponding, | ponding, | ponding, 
| ponding. low strength. | lew strength. | low strength. 
| і | 
Pe-------------- --|Severe: Severe: |Severe: |Severe: 
Pewamo | ponding. ponding. | ponding. | ponding. 
I I I 
| | 
-----------|Severe: Severe: | Severe: 1 Severe: 
Pinhook | wetness, wetness. | wetness. | wetness. 
| cutbanks cave. | | 
| | 
| | 
| I 


| 
| 
| 
l 
i 
I 
l 
! 
| 
1 
| 
I 
l 
1 
| 
| 
I 
i 
1 
I 
| 
| 
1 
| 
l 
| 
| 
| 
l 
! 
l 
l 
I 
| 
[ 


-|Severe: Slight---------|S11ght---------|Moderate: 
Plainfield eutbanks cave. | | в1оре. 
| 1 
P1C----------~----| Severe: Moderate: IModerate: | Severe: 
Plainfield | eutbanks cave.| slope. | slope. | slope. 
| 
Вав---------------|Мойегабе: Slight---------lSevere: |Moderate: 
Rawson | too clayey, | shrink-swell. | slope. 
| dense layer, l I 
| wetness. l | 
| 
Ваб2--------------1Мойегабе: Moderate: | Severe: | severe: 
Rawson | too clayey, slope. | shrink-swell. | slope. 
| dense layer, l I 
| wetness. | I 
R1LA----~---~------- | Slight--------- |Moderate: |Moderate: Moderate: 
Riddles ! | shrink-swell. ра shrink-swell. [* shrink-swell. 
I | | | 
R1B--------------- | S1ight---------|Moderate: |Moderate: |Moderate: 
Riddles [ | shrink-swell. | shrink-swell. | slope, 
| | | | shrink-swell. 
| 
RmQ2-------------- |Moderate: |Moder&te: |Moderate: |Severe: 
Riddles | slope. | slope, | slope, і slope. 
| | shrink-swell. | shrink-swell, | 
| | | | 
-|Severe: | Severe: | Severe: 1 Severe: 
1 slope. | slope. I slope. | slope. 
Sb----------------|Severe: |Severe: |Severe: | Severe: 
Sebewa | eutbanks cave,| ponding. | ponding. | ponding. 
pee | | 
--|Severe: |Severe: |Severe: |Severe: 
Selfridge | wetness, | wetness. | wetness. | wetness. 
| cutbanks saree | | 
So-----— -----2-----|Severe: | Severe: | Severe: |Severe: 
Suman | cutbanks cave,| floods, | floods, | floods, 
| wetness, | wetness. | wetness. | wetness. 
| floods. | I | 
| | 
ТоА---—-----------|Зеуеге: | Slight---- 
Tracy | cutbanks gavas] 


See footnote at end of table. 


frost action, excess humus, 


low strength. 


Soil survey 
| Local roads | Lawns and 
| and streets | landscaping 
| 
| Severe: Severe: 
| в1оре. slope. 
| 
| Severe: Severe: 
| ponding, ‘ponding, 
| 
| 


| Severe: Severe: 
low strength, ponding. 
ponding, 
frost action. 
Severe: Severe: 
wetness, wetness. 


frost action. 


| 
I 
I 
I 
| 
| 
| 
| 
I 
| 
| SLight---------| Severe: 
| 
| 
I 
| 
[ 


frost action. 


| droughty. 
| 
Moderate: | Severe: 
slope. | droughty. 
Moderate: [Slight. 
| frost action. | 
1 
| | 
| | 
|Moderate: 1 Модегабе: 
| slope, 1 slope. 
| frost action. | 
| 
1 | 
IModerate: | Slight. 
| low strength, | 
| frost action. | 
|Moderate: [Slight. 
| low strength, | 
| frost action. 1 
| 
|Moderate: (Moderate: 
| low strength, | slope. 
| slope, | 
| frost action. I 
| Severe: 1 Severe: 
s Slope. i slope. 
|Severe: |Severe: 
| frost action, | ponding. 
| ponding. I 
| Severe: |Moderate: 
| frost action. | wetness. 
| 
| | 
| Severe: | Severe: 
| low strength, | wetness, 
| wetness, 1 floods. 
| floods. ὶ 
- Moderate: |н 
| 
I 1 
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TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


frost action. 


Soil name and | Shallow | Dwellings | Dwellings ή Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
! | basements basements {| buildings | | 
| | | [ I 
|S1íght---------|S1ight---------|Moderate: |Moderate: | Slight. 
i | | slope. | frost action. | 
Тсс------------- --|Severe: |Moderate: (Moderate: |Severe: Moderate: |Moderate: 
Tracy | cutbanks cave.| slope. | slope. | slope. | slope, | slope. 
| | | | | frost action. | 
TeD------------ ---|Severe: |Severe: }Severe: | Severe: (Severe: | Severe: 
Tracy | eutbanks cave,| slope. | slope. | slope. | siope. | slope. 
pm c | | | | 
TyA--------------- | Severe: }Slight--~------ | SLigħt--------- | Slight------—~- | Slight--------- Moderate: 
. Tyner | cutbanks iind i | | | droughty. 
UbA*. I l I | | | 
Udorthents | l | I | | 
1 I | | | | 
Uc#: I l i I | | 
Urban land. Ι і | 1 | i 
! i I I ! | 
UcG*: | | | I l | 
Udorthents | | | | | I 
| | I 
Blount----------- | Severe: |Severe: |Severe: | Severe: Severe: Moderate: 
| wetness. | wetness. | wetness. | wetness. | low strength, | wetness, 
| | | 1 | frost action. | 
| I Ι I | | 
Das: ! | | | | Ι 
Urban land. | | | | | | 
| | | | | 
Brems------------|8evere: |Moderate: | Severe: |Moderate: |Moderate: | Moderate: 
| cutbanks cave,| wetness. | wetness. | wetness. | wetness. | droughty. 
| wetness. | | | | | 
| і | | | | 
Ue*: | | | | I | 
Urban land. | ! | | I | 
| | | 
Martinsville-~---] Severe: IModerate: |Moderate: |Moderate: |Moderate: |Slight. 
| eutbanks cave.| shrink-swell. | shrink-swell. | shrink-swell. | low strength, | 
| | | [ | frost action. | 
| | | Ι | ` | 
UmB* : | | | | | I 
Urban land. | | | | [ | 
| | | | 
Morley-------- ---|Moderate: |Moderate: |Moderate: |Moderate: | Severe: | S1ight. 
| too clayey, { shrink-swell. | wetness, | shrink-swell, | low strength. | 
| dense layer. ! | shrink-swell. | slope. | | 
UpB*: | | | | | | 
Urban land. 1 | ! | | I 
| | i I | 
Psamments. | | | | l | 
[ | | 1 | | 
Uwt: | | | | | | 
Urban land. | | | | | | 
Whitaker-- -|Severe: | Severe: l Severe: | Severe: [Severe: [Moderate: 
| eutbanks cave,| wetness. | wetness. | wetness. | low strength, | wetness, 
| wetness. | | | | frost action. | 
Wa----------------|Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Wallkill | ponding. | ponding, | ponding, | ponding, | ponding, | ponding. 
| | low strength. | low strength. | low strength. | frost action, | 
! | | | | low strength. | 
Ме---—------——— ---|Severe: ISevere: |Severe: |Severe: | Severe: |Severe: 
Warners | ponding, | ponding. | ponding. | ponding. | ponding, |> ponding. 
l | l ! I I 


See footnote at end of table. 
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TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


T T T T 
Soil name and | Shallow I Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with |. commercial | and streets | landscaping 
| |__ basements | basements | buildings | | 
| I | | | | 
Wh---------------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Washtenaw | ponding. | ponding. | ponding. | ponding. | ponding, | ponding. 
| | | | frost action. | 
Wt---------------- | Severe: I Severe: | Severe: | Severe: | Severe: |Moderate: 
Whitaker | cutbanks cave,| wetness. | wetness. | wetness. | low strength, | wetness. 
| wetness. I | | | frost action. | 
! 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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-SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soil was 


not rated] 
Soil name and | Septic tank | Sewage 1адооп | Trench | Area | Daily cover 
map symbol l absorption | areas 1 sanitary | sanitary | for landfill 
fields | 1 landfill landfill | 
| | | ! і 

Ad----—-------------|Severe: | Severe: | Severe: iSevere: |Poor: 

Adrian | ponding, | seepege, | ponding, | ponding, | ponding, 
| poor filter. | ponding, | seepage. | seepage. | excess humus. 
! ! excess humua, ! | | 

Ag------------------|Severe: |Severe: | Severe: ISevere: |Poor: 

Alida | wetness, | seepage, | seepage, | seepage, | wetness. 
| | wetness, | wetness. І wetness. ! 

| 

BaA-----------------|Severe: | Severe: iSevere: ISevere: [Роог: 

Blount | wetness, | wetness. | wetness. | wetness. | wetness. 
| peres slowly. ! | I | 

| ! 

Вг------------------ [ Severe: lSevere: | Severe: | Severe: | Poor: 

Bourbon wetness. 1 seepage, | seepage, | seepage, | seepage, 
| | wetness. ! wetness. | wetness. | wetness, 

BtA---—------------—-|Severe: ISevere: |Severe: |Severe: [Poor: 

Brems | wetness, | seepage, | seepage, | seepage, | seepage, 
| poor fiiter. | wetness. | wetness, | wetness. | too sandy. 

| | too sandy. | | 

ChB--------- --------|Severe: | Severe: | Severe: | Severe: [Poor 

Chelsea poor filter, | seepage. | seepage, | seepage, | too sandy, 

: | | ! too sandy. | | seepage, 

Cho-—------ Severe: | Severe: | Severe: | Severe: [Роог: 

Chelsea | poor filter. | seepage, | seepage, | seepage. | too sandy, 
| | slope, | too sandy. | | seepage. 

De------------------|8Severe: | S1ight-- -l Severe: | Severe: | Poor: 

Del Rey | wetness, l | wetness, | wetness, | too clayey, 
| peres slowly. | | too clayey. | | hard to pack, 
| | ! | | wetness, 

i I I l ! 

DoA--—---------------|8S1ight--------—.. | Moderate: | Severe: | | 

Door | seepage. | seepage. | | too clayey, 
| l | 1 | small stones. 

I | I 

Du*. | | I | { 

Dune land l | | I I 
| l | | I 

Ed----------------— -| Severe: 1 Severe: | Severe: | Severe: |Poor: 

Edwards | ponding, | ponding, | ponding. | ponding, | ponding. 
| peres slowly. | seepage, | seepage. | 
| ! excess humus. | ! | 

ElA-—— | бетеге: |Severe: | Severe: Severe: |Poor: 

Elliott | wetness, | wetness. | wetness. | wetness, | wetness. 
| peres slowly. ! ! | | 

i 1 

ЕзА-----------------|9еүеге: |Severe: | Severe: | Severe: | Poor: 

Elston | poor filter. | seepage. | seepage. 1 seepage. | seepage. 

| | 

Fh*. | | | | I 

Fluvaquents | ; | ! | | 

| 

Gf------------------|Severe: |Severe: | Severe: ISevere: | Poor: 

Gilford | ponding, | seepage, | seepege, 1 seepage, | seepage, 
| poor filter, | ponding. | ponding, | ponding, | too sandy, 
| | | too sandy. | | ponding. 


See footnote at end of table. 
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TABLE 13.--SANITARY FACILITIES--Continued 


Soil name and i Septic tank | Sewage lagoon | Trench I! Area і Daily cover 
map symbol i absorption ] areas | sanitary sanitary | for landfill 
| fields l | Landfill | landfill | 
| | | | | 
HaA----------------- | Severe: | Severe: | Severe: | Severe: ]Poor: 
Hanna | wetness, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | wetness. | wetness, wetness. | too sandy. 
| | | too sandy. | | 
HkA----------------- |Severe: |S11ght----------- | Severe: | Severe: |Poor: 
Haskins | wetness, | | wetness, | wetness. | too clayey, 
| peres slowly. | | соо с1ауеу. | hard to pack, 
| I і 1 | wetness. 
] | | | | 
----| Severe: | Severe: | Severe: | Severe: |Poor: 
Houghton | ponding, | seepage, | ponding, | seepage, | ponding, 
| peres slowly. | excess humus, | excess humus. ponding. | excess humus. 
| κας | | 
Ho-------------— =-=- | Severe: | Severe: | Severe: |Severe: | Poor: 
Houghton | ponding, | seepage, | ponding, | ponding, | ponding, 
| peres slowly. ponding, | excess humus. | sepage. | excess humus. 
I | excess humus. | | | 
һуА---------------—— |3evere: Moderate: Severe: | S31ight----------- | Fair: 
Lydick | poor filter. | seepage. | seepage. | | too clayey. 
LyB----------------- | Severe: |Moderate: | Severe: | s1ight----------- | Fair: 
Lydick | poor filter. seepage, | seepage. l | too clayey. 
| | slope, | | | 
McA, McB------------ | Severe: | Severe: Severe: |Slight--- =- | Poor: 
Markham | wetness, | wetness. | too clayey. I | too clayey, 
| percs slowly. | | | hard to pack. 
Moderate: ]Moderate: [S1light-----------|Fair: 
| seepage. | too clayey. I | too clayey, 
l [7 | | thin layer. 
I 
|Moderate: ]Moderate: | 31ight----------- {Fair: 
seepage, , | too clayey. | | too clayey, 
| | в1оре. | | | thin layer. 
| 
-=| Severe: |Severe: | Severe: (Severe: |Poor: 
Maumee | ponding, | seepage, | seepage, | seepage, | seepage, 
| poor filter. ponding. | too sandy, | ponding. | too sandy, 
| 1 | ponding. | | ponding. 
MoB----- ------------|Moderate: | Severe: | Severe: | Severe: |Poor: 
Metea | peres slowly. | seepage. ] too sandy. | seepage. | seepage, 
| I | 1 | too sandy. 
| | і | 
Μρ------------------ | Severe: Severe: | Severe: | Severe: Poor: 
Milford | ponding, | ponding. | ponding, | ponding. | too clayey, 
1 percs slowly. | 1 too clayey. | | hard to pack, 
| | | | | ponding. 
MrB2---------------— | Severe: |Severe: |Moderate: | Slight-----------| Fair: 
Morley | wetness, | wetness. | wetness, ! | too clayey, 
| peres slowly, | | too clayey. | | wetness. 
I | 
MrC2--------- -—-----|Severe: | Severe: |Moderate: |Moderate: | Fair: 
Morley | wetness, | slope, | wetness, | slope. | too clayey, 
| pecos slowly. | wetness. | slope, | | slope, 
I | | too clayey. | | wetness. 
| | 
MrD2, MrE----------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Morley | wetness, | slope, | slope. | slope. | slope. 
| peres slowly, | wetness. | i 
| slope. | | | | 


See footnote at end of table. 
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TABLE 13.--SANITARY FACILITIES--Continued 


Soil name and | Septic tank 


map symbol 1 absorption 
| fields 
|. 
Ms03---------------- | Severe: 
Morley | wetness, 
| peres slowly. 
| 
Μκ----------------------------- | Severe: 
Morocco | wetness, 
1 poor filter. 
| 
Nf-------22]-----2--.-- | Severe: 
Newton | ponding, 
| poor filter. 
l é 
Ό8ῦ----------------------- —~~| Severe: 
Oakville | poor filter. 
| 
Оак------------—----- 1Зеуеге: 
Oakville | slope, 
| poor filter. 
| 
a | Severe: 
Palms | peres slowly, 
| ponding. 
| 
pe---------------.--- | Severe: 
Pewamo | peres slowly, 
| ропд1пд. 
| 
Ph-----~-----~-~~-~- | Severe: 
Pinhook | wetness. 
| 
Pk. I 
Pits | 
P1B--------------- -~| Severe: 
Plainfield | poor filter. 
| 
P1c---------.---.--- ISevere: 
Plainfield | poor filter. 
| 
RaB-----------------|Severe: 
Rawson | wetness, 
| peres slowly. 
RaC2-----------.----- Severe: 
Rawson | wetness, 
| peres slowly, 
Β1Α----------------------------- |Moderate: 
Riddles 1 peres slowly. 
| 
R1B--------------- — | Moderate: 
Riddles | peres slowly. 
I 
Rmo2---------------- |Moderate: 
Riddles | peres slowly, 


| slope. 


See footnote at end of table, 


| Sewage lagoon 


areas 


| 

| Severe: 

| slope, 
wetness. 


Severe: 


seepage, 
wetness. 


Severe: 
seepage, 
ponding. 


Severe: 
seepage, 
slope. 


Severe: 


seepage, 
slope. 


Severe: 
seepage, 
excess humus, 
ponding. 


Severe: 
ponding. 


seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
wetness, 


Severe: 
Slope. 


Moderate: 
seepage. 


Moderate: 
seepage, 
slope. 


Severe: 


| 
| 
{ 
| 
{ 
| 
l 
| 
| 
| 
l 
I 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
igeret: 
| 
[ 
| 
[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|” 
| 
i 
Is 
[ 
l 
| 
| 
| 
l 
| 
| 
I 
| 
! slope. 
I 


l Trench 
| sanitary 
I landfi1l 


Moderate: 
wetness, 
slope, 
too clayey. 


Severe: 
seepage, 
too sandy, 
wetness. 


| 

I 

I 

| 

| 

I 

1 

| 

[ 

| 

| 

| Severe: 

| seepage, 
| ponding, 
| too sandy. 
|Severe: 

| seepage, 
| too sandy. 
{ 
I 
| 
l 
| 
I 
| 
| 
| 
| 
1 


Severe: 
seepage, 
too sandy, 
slope. 


Severe: 
ponding, 
excess humus. 


Severe: 


ponding, 
| too clayey. 


| 

Severe: 
seepage, 
wetness. 


| 

Severe: 

| seepage, 
too sandy. 


I 
|Severe: 
| seepage, 
| too sandy. 
|Severe: 

| too clayey. 
| 

|Severe: 

too clayey. 


[Moderate: 
| too clayey. 


Moderate: 
| too clayey. 


|Moderate: 
slope, 
1 too clayey. 


hard to pack. 


l Area | Daily cover 
I sanitary | for landfill 
| landfill | 
I | 
|Moderate: | Fair: 
| siope. | too clayey, 
l | slope, . 
| | wetness. 
|Severe: |Poor: 
| seepage, | too sandy, 
| wetness. | wetness, 
! | seepage. 
| Severe: | Poor: 
| seepage, | too sandy, 
1 ponding. | seepage, 
| | ponding. 
|Severe: |Poor: 
| seepage. | too sandy, 
| ! seepage. 
| severe: |Poor: 
| seepage, | too sandy, 
| slope. | slope, 
I | seepage. 
| Severe: |Poor: 
| ponding, | ponding, 
| seepage. | excess humus, 
| 
Severe: |Poor: 
ponding. | too clayey, 
| ponding, 
| hard to pack. 
Severe: |Poor: 
seepage, | wetness, 
wetness. | thin layer. 
| 
| 
[ 
Severe: |Poor: 
seepage. | too sandy, 
| веераде. 
Severe: [Роог: 
seepage. | too sandy, 
! seepage. 
Moderate: | Poor: 
wetness. | too clayey, 
| 
I 
| 
l 
| 


too clayey. 


Moderate: Poor: 
wetness, too clayey, 
slope. hard to pack. 

Slight---~-~------| Fair: 

| too clayey. 
Slight-----------| Fair: 

| too clayey. 

| 

Moderate: \Fair: 
slope. | slope, 

| 
| 
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TABLE 13.--SANITARY FACILITIES--Continued 


Soil name and | Septic tank | Sewage lagoon | Trench Area | Daily cover 
map symbol | absorption | areas | sanitary |] sanitary | for landfill 
l fields ] | landfill landfill | 
l | 1 | | 
втр2---------------- | Severe: | Severe: |Severe: | Severe: | Poor: 
Riddles | slope. ! slope. | slope. 1 slope. | slope. 
1 і | 
Sp------------------ | Severe: ISevere: |Severe: Severe: {Poor: 
Sebewa | poor filter, | seepage, | seepage, | seepage, | small stones, 
| ponding. | ponding. | ponding. | ponding. | seepage, 
| | Ἶ | | too sandy. 
g8e-—— | Severe: | Severe: Severe: Severe: | Poor: 
Selfridge | peres slowly, wetness, | wetness. | wetness, | wetness. 
| wetness. | seepage. I | seepage. | 
| 
--|Severe: | Severe: | Severe: | Severe: |Poor: 
Suman | floods, | seepage, | floods, floods, | wetness, 
| wetness, floods, | seepage, | seepage, | seepage, 
| percs slowly. | wetness. | wetness. | wetness. | too sandy. 
I | | 
TcA----------------- | Slight----------- |Moderate: |Severe: | S131ght----------- |Gooa. 
Tracy | | seepage. | seepage. | | 
Moderate: | Severe: | SLight----------- | Good, 
Tracy l seepage, | seepage. | і 
| | slope. | | | 
ToC----------------- |Moderate: Severe: | Severe: |Moderate: |Fair: 
Tracy | з1оре. | slope. | seepage. | Slope. Н slope. 
TeD----------------- | Severe: |Severe: |Severe: |Severe: |Poor: 
Tracy | slope, | slope. seepage, | slope. | siope. 
| poor filter. | | slope. | | 
1 I 
TyA-----------------|Severe: |Severe: |Severe: |Severe: |Poor: 
Tyner | poor filter. | seepage. | seepage, | seepage. | too sandy, 
| | | too sandy. I i seepage. 
UbA*. | [ | | | 
Udorthents | | 1 I 
| 1 I | l 
Uc*: | I | ! | 
Urban land. | | | l | 
I | l 
-|Severe: |Severe: |Severe: 1 Зеуеге: |Poor: 
wetness, | wetness. | wetness. | wetness. | wetness. 
| peres slowly. I | [ | 
| | | I | 
UcG*. | I | | I 
Udorthents I l | I I 
| I i I 
Uda": | | | | [ 
Urban land. | | I | I 
1 l 
Bremg-------------—-- | Severe: |Severe: |Severe: | Ѕетеге : | Poor: 
wetness, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | wetness, wetness, | wetness. | too sandy. 
i | | too sandy. | | 
σεξ: | | | ! | 
Urban land. | | | | | 
| | 
Martinsville----- --|S11ght--------- -- Moderate: |Moderate: | Slight--~-------- {Fair: 
! | seepage, too clayey. | | too clayey, 
| | slope. | | | thin layer. 
ОдВ+ : i | | | | 
Urban land. | | Ι | | 
I ! 


See footnote 


at end of table, 
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TABLE 13.--SANITARY FACILITIES--Continued 
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Soll name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption areas | sanitary i sanitary | for landfill 
| fields | | landfill + landfill } 
ee Se ag шүн т чәчне a 
і I | [ [ 
UmB* : | | | | 
Morley-~------~----| Severe: |Severe: |Moderate: |Slight----------- | Fair: 
| wetness, | wetness. | wetness, | | too clayey, 
| peres slowly. | | too clayey. | | wetness. 
UpB*: [ | I l 1 
Urban land. | | | | | 
| | 1 
Psamments. | | | | I 
| | | | [ 
Uw*: l | | I | 
Urban land. | I | | | 
I | | | 
Whitaker----------- | Severe: |Severe: | Severe: |Severe: 1βοος: 
| wetness, | seepage, | seepage, | wetness. | wetness. 
| l wetness. | wetness. | | 
Wa------------------|Severe: iSevere: |Severe: |Severe: | Poor: 
Wallkill | ponding. | ponding, | ponding, | ponding, { ponding. 
| | seepage. 1 seepage. l seepage. | 
,ε------------------ [Severe: | Severe: | Severe: | Severe: |Poor: 
Warners | ponding. | ponding. | ponding. | ponding. | ponding. 
Wh------------------|Severe: | Severe: | Severe: | Severe: | Poor: 
Washtenaw | ponding, | ponding. | ponding. | ponding. | ponding. 
| peres slowly. | | ] | 
| I 
Wt-————— | Severe: | Severe: | Severe: | Severe: |Poor: 
Whitaker | wetness. | seepage, | seepage, | wetness. | wetness, 
| wetness. | wetness. | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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-CONSTRUCTION MATERIALS 

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"good," apte "poor," "probable," and "improbable." Absence of an entry indicates that the soil was 
not rated 


Soil name and | Roadfill | Sand 1 Gravel | Topsoil 
map symbol | | 
| | l : | 
T T 
| | I [ 
Ad----—-—-------------|Poor: | Probable-----------—— | Inprobable: |Poor: 
Adrian | wetness, [ | too sandy. | wetness, 
| low strength. | | | excess humus. 
Ag--------------------|PFair: | Probable-------------|Improbable: ]Fair: : 
Alida | wetness. | | too sandy. | smail stones, 
| I | | area reclaim, 
| | 
BaA------------------- | Роог: (Improbable: | Improbable: {Poor: 
Blount | low strength. | excess fines. ! excess fines. | thin layer. 
Br--------------------| Fair: | Probable-------------|improbabie: вооа. 
Bourbon | lew strength, | | excess fines, | 
| wetness, l | 
| I | 
BtA-—-----------------|Pair: |Probable------------- | Improbable: |Poor: 
Brems | wetness. | | too sandy. | too sandy. 
I | 
ChB, ChC-- ---|Good--- =| Probable- —| Improbable: | Poor: 
Chelsea | | | too sandy. | too sandy. 
1 
δε--------------------|Ρο00: | Improbable: | Improbable: |Poor: 
Del Rey | low strength. | excess fines. | excess fines. | thin layer. 
| I Í 
DoA------- -2-222------|üood-----------------|Probable-------------|Probable--------—---|Fair: 
Door l | і | small stones, 
! | I I area reclaim. 
| 
Duž. | | | | 
Dune land ! | l [ 
| I | 
Ed---------- ----------|Poor: | Improbable: |Improbable: [Роог: 
Edwards | wetness, { excess fines, | excess fines. | wetness, 
! low strength. | | | excess humus. 
I | 
Е1А-------------------|Роог: | Improbable: | Improbable: {Fair: 
Elliott | low strength. | excess fines. | excess fines. | too clayey. 
| 
ESA-------------------|üocod----------------- |Probable-------------|Improbable: ]Fair: 
Elston П | | too sandy. | small stones, 
| | | | area reclaim. 
| | | I 
Fn*. | | | I 
Fluvaquents і | | | 
| ! | 
Gf-------- ------------ | Poor: | Probable-------------|Improbable: |Poor: 
Gilford | wetness. | | too sandy. wetness. 
l 
-|Improbable: | Fair: 
| too sandy. | small stones, 
] | | area reclaim, 
1 | | thin layer. 
| I 
HkA------------------- |Poor: {Improbable: | Improbable: |Fair: 
Haskins | low strength, | excess fines. | excess fines. | small stones, 
| shrink-swell. 1 1 | thin layer. 
| I | 
Hm-------------------- ]Poor: | Improbable: (Improbable: |Poor: 
Houghton 1 wetness, | excess fines. | excess fines. | excess humus, 
| 1ow strength. | 1 | wetness, 
' I 


See footnote at end of table. 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 


Soil name and | Roadfill | Sand | @гауе1 | Topsoil 
map symbol I | | 
| | | | 
| 1 | 
Ho--------------------|Poor: | Improbable: | Improbable: Poor: 
Houghton | wetness, | excess fines. | excess fines. wetness, 
| low strength, | I excess humus. 
LyA, LyB--—-— | Good---------.--.---~-- | Probable----~-----—-— —-| Improbable: Fair: 
Lydick ’ | | | too sandy. small stones. 
l 
McA, MeB-——- | Poor: | Improbable: | Inprobable: Poor: 
Markham | 1ow strength. | excess fines. | excess fines. thin layer. 
МГА, MfB--------------|Good----------------- | Improbable: | improbable: Fair: 
Martinsville | { excess fines. | excess fines. small stones. 
1 I 
Mm, Μη-----------------]Ροοτ: |Probable-------------|Improbable: Poor: 
Maumee | wetness. | | too sandy. wetness. 
| | 
МоВ------------—----—-|Роог: {Improbable: | Improbable: Fair: 
Metea | thin layer. | thin layer. | too sandy. too sandy. 
Mp--------------------|Poor: | Improbable: | Improbable: Poor: 
Milford | low strength, excess fines. excess fines. wetness, 
| wetness. 
MrB2, Mr02-—— IPoor: Improbable: Improbable: Poor: 
Morley excess fines. excess fines, area reclaim, 


| low strength. 
MrD2, MrE------~------| Poor: 


Morley | low strength. 
MsC3-—-————— |Poor: 

Moriey | low strength. 
Mx--------—------------|Fair: 

Morocco | wetness. 
Nf-------------------- |Poor: 

Newton | wetness. 
OgQ-------------------|Good----------------- 
Oakville 


Oakville l 


Pa--------------------|Poor: 


Improbable: 
excess fines. 


Improbable: 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable-------------|Improbable: 


| too sandy. 
Probable------------- | Improbable: 
| too sandy. 
Probable------------- | Improbable: 
| too sandy. 
Probable. | Improbable: 
| too sandy. 
Improbable: Improbable: 


excess fines. excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


| 
Probable------------- |Inprobable: 


PIB, PlC--------------|Good-----------------|Probable-------------|Improbable: 


Palms | wetness, 
| low strength. 
--—---------|Poor: 
Pewamo | low strength, 
| wetness. 
Ph2----2----2-----------|Poor: 
Pinhook | wetness. 
Pk*. | 
Pits | 
Plainfield | 
Вав, RaC2---------.--- [Роог: 
Rawson | low strength, 


shrink-swell. 


See footnote at end of table. 


I 
Improbable: 


| too sandy. 


| Improbable: 


excess fines. | excess fines. 
I 
І 


excess fines. 


Poor: 
area reclaim, 
slope. 


Poor: 
area reclaim. 


Fair: 
too sandy. 


Poor: 
wetness. 


Poor: 
too sandy. 


Poor: 
too sandy, 
slope. 


Poor: 
wetness, 
excess humus. 


Poor: 
wetness. 


Poor: 
wetness. 


Poor: 
too sandy. 


Fair: 
area reclaim, 
small stones, 
thin layer. 


—————————————————————————————————————M'áEá'áM— 


152 Soil survey 
CONSTRUCTION MATERIALS--Continued 
Soil name and | Roadfill 1 Запа | Gravel і Topsoil 
map symbol | | | | 
= | | 
l | l | 
RIA, RlB------------ --|Good----------------- |Improbable: | Improbable: | Fair: 
Riddles | | excess fines. | excess fines. | small stones. 
I! I 
RmC2---— ---2-----|Improbable: | Improbable: | Fair: 
Ríddles 1 | excess fines. | excess fines. | slope, 
| | i I small stones, 
| l 
RmD2------------------ ]Fair: | Improbable: | Improbable: |Poor: 
Riddles | siope. | excess fines. | excess fines. o slope. 
| ` I | 
Sb--------------------| Poor: | Probable-------------|Improbable: | Poor: 
Sebewa | wetness. ! | excess fines. | wetness, 
| | | | small stones, 
| ! і | area reclalm, 
! | 
Se-------------------- | Poor: | Improbable: | Improbable: | Fair: 
Selfridge | low strength. | excess fines. | excess fines. | too sandy, 
| | I ] area reclaim, 
! ! I ү small stones. 
| 
δο--------------------- | Poor: [Probable------------- | Improbable: | Poor: 
Suman | wetness. l | too sandy. |" wetness. 
| 
Тед, ToB---------- ----|Good------------ -—----|Probable--------——--- | Improbable: | Fair: 
Tracy і I | too sandy. | small stones, 
! I ! | агеа гес1а1ш. 
I 
meg——_ |gooq-——— |Probable----—--------- | improbable: |Fair: 
η | | too sandy. slope, 


| 
| 
| | 

[Frente — a=- | Improbable: 


Urban land. 


| | too sandy. 
| Probable------------- | Improbable: 
| | | too sandy. 
UbA*. | I | 
Udorthents | | l 
1 I 
Ue*: і | | 
Urban land. | | | 
| 
Blount---------------|Poor: | Improbable: | Improbable: 
! low strength. | ехсевв Г1пез. | excess fines. 
UcG*. | і I 
Udorthents | | l 
I [ | 
да+: | I і 
| | | 
Brems---------------- |Fair: | Probable-------------|Improbable: 

| wetness. | too sandy. 
Ue®: | | 
Urban land. | 
Martinsville---------|üood----------------- | Improbable: Improbable: 


excess fines. excess fines. 


| 
UmB# т I 
Urban land, | 
Morley---------------|Poor: 
` | low strength. 


See footnote at end of table. 


Improbable: 
excess fines. 


Improbable: 


| 
| 
l 
| 
| 
l 
| 
| 
I 
| 
| 
i 
| excess fines. 


| 
| 
1 
! 
! 
| 
] 
| 


small stones, 
area reclaim. 


Poor 
8 


Poor: 


or: 
thin layer. 


Poor: 
too sandy. 


Fair: 


і 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
l 
| 
| 
| Poor: 
| 
| 
l 
| 
I 
I 
I 
1 
| 
1 
| 
| 
| 
| 
| small stones. 


Poor: 


і 
| 
I 
[ 
[ 
| 
| area reclaim. 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 


5011 name and Roadfiil 


map symbol | 


UpB* : | 
Urban land. | 
Psamments. | 
Uw#: 
Urban land. | 
Whítaker-------------|Fair: 
wetness, 
LY I?oor: 
Wallkill | low.strength, 
| wetness, 
--------------{Роог: 
Warners | wetness, 
| frost action. 
Wh-------------------- [Роог: 
Washtenaw | wetness. 
We-—- |Fair: 
Whitaker | wetness. 


[ Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


I Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


+ See description of the map unit for composition and behavior characteristics of the map unit, 
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{Some terms that describe restrictive soil features are defined in the Glossary. 
Absence of an entry indicates that the soil was not evaluated] 


"slight," "moderate 


|" and "severe." 


Soil survey 


TABLE 15.4-WATER MANAGEMENT 


See text for definitions of 


Houghton | seepage. 


Limitations for-- I Features affecting-- 
Soil name and | Pond T Embankments, |  Aquifer-fed | Terraces 
map symbol | reservoir | dikes, and | excavated | Drainage | and l Grassed 
areas | 1еуеев | onds | | diversions | _ waterways 
! | I [ | l 
Ad---------------- l Severe: | Severe: | Severe: |Ponding, |Ponding, IWetness. 
Adrian | seepage. | seepage, | slow refill, | frost action, | soil blowing, | 
I | ponding, | cutbanks cave.| subsides. | too sandy. | 
| | excess humus. ! ! l | 
Ag----------------|8Severe: | Severe: (Severe: IFrost aetion---lWetness--------|Wetness. 
Alida | seepage. | wetness. | eutbanks cave.| | | 
I l 
B&RA---------- -----|8light---------|Moderate: Severe: |Peres slowly, |Erodes easily, |Wetness, 
Blount | | piping, | no water. | frost action. | wetness, | erodes easily. 
| | wetness. l | | percs slowly, | 
| 
Br---+------------ | Severe: |Severe: |Moderate: {Frost action, |Wetness, |Wetness, 
Bourbon | seepage. | seepage. | deep to water.| cutbanks сатен soil blowing. | 
| I 
BtA-~------------- |Severe: | Severe: |Severe: |Cutbanks cave {Wetness, IDroughty, 
Brems | seepage. | seepage, | eutbanks cave. | | too sandy, | rooting depth. 
| | piping. l | | soil blowing. | 
ChB--------------- | Severe: |Severe: ] Severe: [Deep to water |Тоо sandy, IDroughty. 
Chelsea | seepage. | piping, | no water. I | soil blowing. | 
| [ames | | | | 
ChC--—-------- <==- | Severe: | Severe: |Severe: |Deep to water |Тоо sandy, {Droughty. 
Chelsea | seepage, | piping, | no water. I | soil blowing. | 
slope. | seepage. | | | | 
pe--------7-------- | S1ight--------- |Severe: | Severe: [Peres slowly, [Erodes easily, |Wetness, 
Del Rey | wetness. | slow refill. | frost action. | wetness, | erodes easily, 
! | | percs slowly. | peres slowly. 
I 
IModerate: | Severe: Severe: [Deep to water  |Favorable------lFavorable. 
seepage, | piping. | no water. | | | 
| | I | I | 
| | | | | | 
| | I l I | 
Ed---------- ------|Severe: |Severe: Severe: [Prost action, |Ponding, |Wetness. 
Edwards | seepage. | ponding. | slow refill. | ponding, | soil blowing. | 
! | | | subsides. | | 
ElA--------------- Slight--------- |Moderate: | Severe: |Frost aetion---|Wetness-------- |Wetness. 
Elliott | piping, | no water. | l 
| | wetness, l 1 | | 
ESA------—--------- | Severe: |Severe: | Severe: [реер to water |Тоо sandy------ |Favorable. 
Elston seepage. | seepage, no water. | | 
| piping. | [ | ! 
| | | | | 
Fh*. I I I i | 1 
Fluvaquents | | | | | | 
Gf---------------- | Severe: | Severe: | Severe: |Ponding, |Ponding, |Wetness, 
Gilford | seepage. | seepage, | eutbanks cave.| frost action, | too sandy, | rooting depth. 
| | piping, | | eutbanks cave.| soil blowing. | 
| preme | | | | 
HBA--——------------ | Severe: |Severe: | Severe: [Deep to water |Тоо sandy, |Favorable. 
Hanna | seepage. | seepage. | cutbanks qare) | soil blowing. | 
--|Moderate: |Moderate: | Severe: {Peres slowly, |Erodes easily, |Wetness, 
Haskins | seepage. | hard to pack, | no water. | frost action. | wetness. | -erodes easily, 
| | wetness. | i [ | rooting depth. 
| 
Hmn------------- ---|Severe: | Severe: 1 Зеуеге: |Ponding, |Ponding-------- [Метпевв. 
I excess humus, Га slow refill. | subsides, i | 
| 1 | ! 


ponding. 


See footnote at end of table. 


frost action. 
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TABLE 15.--WATER MANAGEMENT--Continued 


imitations for-- eatures affec == 
Soil name and | Pond Embankments, |  Aquifer-fed T Terraces 


map symbol I reservoir | dikes, and | excavated | Drainage } and | Grassed 
areas | levees | ponda | diversions | waterways 
| [ 1 | | t 
Ho----------------|Severe: {Severe: | Severe: [Frost action, {Ponding, \Wetness. 
Houghton | seepage. | excess humus, | slow refill. | subsides, Í soil blowing. | 
| | ponding. | | ponding. | | 
ПуА----------————-— |Moderate: |Moderate: | Severe: [Deep to water (|Favorable------|Pavorable. 
Lydick | seepage. | thin layer. | no water. | | | 
LyB--------------- | Moderate: [Moderate: | Severe: |Deep to water (|Favorable------| Favorable. 
Lydick | seepage, | thin layer. | no water. | I 
ae | | | | 
MeA---------------|8light--------- |Moderate: |Severe: |Deep to water {Erodes easily, |Erodes easily, 
Markham | | hard to pack, | no water. | | peres slowly. | регов slowly. 
МеВ--------------- |Мойегабе: |Moderate: | Severe: [Deep to water |Erodes easily, |Erodes easily, 
Markham | slope. | hard to pack. | no water. | ! peres slowly, | peres slowly. 
| I | 
Mf A--------------— IModerate: |Severe: |Severe: {Deep to water |Erodes easily  |Erodes easily. 
Martinsville | seepage. | thin layer. | no water. | | | 
MPB---------------|Mederate: | Severe: | Severe: [Deep to water {Erodes easily |Erodes easily. 
Martinsville | seepage, | thin layer. | no water. [ | | 
pu s BUNC | | 
Mm, Mn------------ | Severe: \Severe: | Severe: | Ponding, |Ponding, |Wetness, 
Maumee | seepage. | seepage, | eutbanks eave.| cutbanks cave.| too sandy, | droughty. 
| | piping, | | | soil blowing. | 
| [pee n | | | 
MoB---------------|Severe: |Severe: |Severe: [Deep to water |Тоо sandy, |Droughty. 
Metea | seepage. | seepage, | no water. | { soil blowing. | 
| pus 9 | | | 
Mp----------------|811ght---------|Severe: |Severe: |Ponding, [Erodes easily, |Wetness, 
Milford I | ponding. | slow refill. | peres slowly, | ponding, | erodes easily, 
| | ! | frost action. | percs slowly. | peres slowly. 
МеВ2-------------- | Модегабе: |Moderate: | Severe: |Deep to water [Erodes easily  |Erodes easily, 
Morley | slope. | piping. | no water. | | | rooting depth. 
MrC2, MrD2, MrE, | | | | | I 
MsC3------------- |Severe: |Moderate: | Severe: |Deep to water (Slope, [Slope, 
Morley | slope. | piping. | no water, I | erodes easily.| erodes easily, 
| I | | ! ! rooting depth. 
| | | 
Mx---------------- Severe: | Severe: | Severe: |Cutbanks cave Wetness, IWetness, 
Morecco seepage. | seepage, | cutbanks cave.| | too sandy, | droughty. 
| | piping, | | | soil blowing. | 
| wetness. | | | | 
| 
ΝΕ--. Severe: | Severe: {Severe: |Ponding, |Ponding, |Wetness, 
Newton | seepage. | piping, | cutbanks cave.| cutbanks cave.| too sandy, | droughty. 
I | seepage, I | | soil blowing. | 
| | ponding. ! | | | 
080, OaE---------- Severe: | Severe: (Severe: (Deep to water [Slope, 131оре, 
Oakville | seepage, | piping, | no water. | | too sandy, | droughty. 
| slope. | seepage. | ` I | Soil blowing. | 
I | 
Pa------------ ===- | Severe: | Severe: | Severe: |Ponding, | Ponding, Wetness. 
Palms | seepage. | excess humus, | slow refill. | frost action, | soil blowing. | 
| | ponding. l ! subsides. | | 
| 
Ре---------------- |811@Һ%-------—- | Severe: | Severe: |Ponding, | -|Wetness. 
Pewamo | | ponding. | slow refill. | frost action. | ú 
Ph---—-—------------|Severe: | Severe: | Severe: [Frost action,  |Wetness--------|Wetness, 
Pinhook | seepage. | wetness, | eutbanks cave.| cutbanks сате, | | rooting depth. 
| per d | | | 


See footnote at end of table. 


156 Soil survey 


TABLE 15.--WATER MANAGEMENT--Continued 


imitations for-- Features ec n= 
Soil name and | Pond Embankments , Aquifer-fed Terraces Q 


map symbol reservoir | dikes, and l excavated | Drainage [ and i Grassed 
| areas l levees l ponds | | diversions | waterways 
| : 
ΕΚΕ. | 
Pits 1 


| | | | | 
і l I | | 
| | | | | 
Pl1B-------- |Severe: |Severe: |Deep to water |Тоо sandy, |Droughty. 
Plainfield | seepage. | seepage, | no water. | | soil blowing. | 
| ee d | | | 
PlQg-—------------ |Severe: | Severe: | Severe: {Deep to water |Slope, |Droughty, 
Plainfield | seepage, | seepage, | no water. | | too sandy, | slope. 
| slope. | piping. | | | soil blowing. | 
I | 
RaB--------------- Moderate: |Moderate: |Severe: |Peres slowly, |Wetness--------]Rooting depth, 
Rawson | seepage, | hard to pack, | no water. | slope. | | регсз slowly. 
| slope. | wetness, | | ! | 
RaC2--------------| Severe: |Moderate: | Severe: |Percs slowly, |Slope, |Slope, 
Rawson | slope. | hard to pack, | no water. | slope. | wetness. | rooting depth, 
| | wetness. | | | | peres slowly. 
| | 
RlA--------------- |Moderate: |S1ight--------- | Severe: [Deep to water |Favorable------ | Favorable. 
Riddles | seepage. | | no water. | | | 
l 
R1B---------------|Moderate: |31ight-------- -|Severe: |Deep to water |Favorable------|Favorable. 
Riddles | seepage, [ | no water. | I 1 
ue | | | | 
RmC2, RmD2--------|Severe: | Slight--------- | Severe: ]Deep to water |Slope---------- | Slope. 
Riddles ! slope. ! | no water. | | | 
1 
Sb----------------|Severe: |Severe: |Moderate: |Frost action, |Тоо sandy, |Wetness. 
Sebewa | seepage. | seepage, | slow refill, | cutbanks cave,| ponding. i 
| | ponding. | eutbanks cereal ponding. | | 
δε------------------- |Severe: | Зеуеге: |Severe: [Frost action---|Wetness, |Wetness, 
Selfridge | seepage. | wetness, { slow refill, | | soil blowing, | erodes easily, 
| | | cutbanks cave.| | erodes азуы rooting depth. 
| 
So-- -|Severe: ]Severe: |Severe: Floods, |Wetness, IWetness. 
Suman | seepage. | seepage, | cutbanks cave,| frost action, | too sandy. Ι 
I | wetness, | slew refill. | cutbanks cave.| 1 
| e g | | | 
TeA------------- — |Moderate: | Severe: |Severe: [Deep to water |3011 blowing---|Favorable. 
Tracy | seepage. | piping. | no water. | | | 
-|Moderate: |Severe: | Severe: [Deep to water |5011 blowing---|Favorable. 
| seepage, | piping. | no water. | | | 
[Roe | | | | | 
|Severe: |Severe: ISevere: [Deep to water |Slope, IS1ope. 
Tracy | slope. ! piping. | no water. | | soil blowing. | 
1 Зеуеге: | severe: [Deep to water |Тоо sandy, |Droughty. 
| seepage, { no water. | | soil blowing. | 
і | piping. і і l | 
| l | | | | 
UbA*. l ! і I | | 
Udorthents | l 1 | | | 
I [ I | I l 
Џеё: | | | | | l 
Urban land. I | | | | | 
| | 
Blount----------- | Slight---------| Moderate: | Severe: |Peres slowly, [Erodes easily, |Wetness, 
| | piping, | no water. | frost action. | wetness, | erodes easily. 
| | wetness. | | | регов slowly. | 
I | | I і [ 
Ucat. | | | | | | 
Udorthents | | I | | [ 
| I | і l 1 


See footnote at end of table. 
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TABLE 15.~-WATER MANAGEMENT--Continued 


Limitations for-- T Features affecting-- 
Soil name and | Fond | Embankments, | Aquifer-fed T Terraces 


map symbol 


reservoir | 


dikes, and 


excavated 


| Drainage | and | Grassed 


| агеаз | levees | ponds | | diversions | waterways 


cutbanks cave. 


| I I I | l 
Ud#: | I | | I | 
Urban land. | | I | | | 
I | | 
Brems--------~---| Severe: {Severe: |Severe: |Cutbanks cave |Wetness, |Droughty 
| seepage. | seepage, | cutbanks сазе. | | too sandy, | rooting’ depth. 
| | piping. | l | soil blowing. | 
| 
Ue*: [ | I l | I 
Urban land, ! I | | | I 
| 2 
Martinsville----- |Moderate: |Severe: | Severe: [Deep to water |Erodes easily {Erodes easily. 
| seepage. ! thin layer. { no water. | | I 
| 
UmB*: | | I I | I 
Urban land. | I l | { | 
l I l | 
Morley----------- |Moderate: |Moderate: | Severe: [Deep to water {Erodes easily |Erodes easily, 
| slope. | piping. | no water. | ! I rooting depth. 
UpB*: | [ I I | I 
Urban land. | | | | | | 
I 
Psamments. I | | | | | 
[ l П I I I 
Uwe: I I і | | | 
Urban land. р | 1 [ | [ 
I I | | 
Whitaker---- -|Moderate: | Severe: (Moderate: [Frost action---|Erodes easily, lWetness, 
| seepage. | wetness. | slow refill, | | wetness. | erodes easily. 
| | | eutbanks ΚΞ | | 
| | 
Wa---------------- | Severe: | Зеуеге : |Moderate: |Ponding, | Ponding-------- lWetness. 
Wallkill | seepage. | excess humus, | slow refill. | poor outlets, | | 
| | ponding. | | frost action. | [ 
We----—----— --lSevere: | Severe: | Severe: {Ponding, l -|Wetness. 
Warners | seepage. | ponding. | slow refill. | poor outlets. | | 
| | 
Wh----------------|Moderate: | Severe: |Severe: |Peres slowly, |Ponding, |Wetness, 
Washtenaw |. seepage. | piping, | slow refill. | frost action, | erodes easily.| peres slowly, 
I | ponding. I | ponding. | ! erodes easily. 
Wt---------------- | Moderate: | Severe: |Moderate: |Frost action---|Erodes easily, |Wetness, 
Whitaker | seepage. | wetness. | slow refill, | | wetness. | erodes easily. 
I I 
l l | | | 


* See description of the 


map unit for composition and behavior characteristics of the map unit. 
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asus 16 --ENGINEERING INDEX PROPERTIES 


[The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated] 


Percentage passing 
sieve number |Liquid | Plas- 


| limit | ticity 


Soil name and 
map symbol 


[Depth] USDA texture 


| 1 I I | | 
Aü---------------| 0-30|Sapric material {Pt |А-8 | | س‎ |--- | --- | | -— | — 
Adrian 130-60|Sand, loamy sand,iSP, SM 14-2, А-З3,4{ ©  180-100160-100/35-T5 1 0-30 1 -— | NP 
е AND LORD ο БУ E 
Ag--------------- | 0-8 |Loam-—----—-----1CL, ML, [a-4, 4-6 | ο 1 100 190-100175-95 |50-85 | 25-35 | 3-12 
Alida | | | CL-ML [ { 1 I i i i l 
1 8-36{Loam, clay loam, |SC, CL [A-4, A-6 | 0  1[95-100|90-100]80-95 135-75 | 24-35 | 8-14 
1 | sandy clay loam. | i | і | | l | | 
136-551 Sandy loam, sha1y |30, SM-SC |A-2-4, | 0-5 190-100185-100160-90 130-50 | 20-30 | 4-10 
| lay loam. | А-4 і | | 1 I | | 
155-1 6o |stratified shaly Р SP-SM |A-3, | 0-5 180-95 |70-90 150-90 | 5-40 | — | ΝΡ 
| | sandy clay loam | | 4-2-à | | H Ι I l t 
απο MM are Е eee КЕ ee И 
BaA-------------- | o-11|Silt loam--------|ML, CL 14-6, A-4 | 0-5 Ι95-100ἱ95-100[90-100ἱ80-95 | 25-40 | 3-15 
Blount $11-381Silty clay loam, ICH, cL |A-7, А-6 | 0-5 [95-100190-100190--100180-95 | 35-60 | 15-35 
| | silty clay, clayl [ | | { [ [ 
| loam. I I | I 1 і | Ι 
138-60|811ty clay loam, ICL 1А-6 | 0-10 [90-100|90-100|80-100|70-90 | 25-40 | 10-25 
WS S MEE НИБ ο. E I 
Br--------------- | 0-121 Sandy loam-------|SM, SM-SC |A-2, A-4 | 0-5 [95-100175-99 140-65 [15-40 | «25 | NP-7 
Bourbon {12-25|Sandy loam, loam,|SM, 80, |А-2, A-h,| 0-5 190-100175-99 145-80 120-45 | 15-35 | 2-16 
l | shaly sandy | SM-SC | А-6 і [ I | | | l 
| loam. | | | | E | [ 
125- T ped sand, sand, ISH [А-2, A-4 | 0-5 180-100175-99 }40-70 |15-40 | --- | NP 
| | shaly sand. I j l l I 
165-70} Stratified Salen SP-SM,]A-1, А-3 | 0-5 175-90 145-85 [40-70 | 3-15 | —— | NP 
l | sand to shaly | SM l I | l | | I 
| | sand. | 1 1 I | 1 | | | 
! | | | | | | | | | | 
D ———— | 0-12|Sand------——-- —ISM, sP-SM JA-2-4, | ο 1100 [85-100|50-85 | 5-15 | —- | NP 
Brems | А-3 | | Ι | | | | 
|12-67|Sand, fine sand, ISM, SP-SM lA-3, | о [ 100 180-100/50-85 | 5-25 | --- | ΝΡ 
| | loamy sand. | | A=2=4 i 1 | | | | | 
ChB-—----------- | 0-10|Fine sand--------|SM, SP-SM |A-2-4 | 0 | 100 | 100 165-80 110-35 | —- | NP 
Chelsea 110-80|Fine sand, sand, ISP, SM, |А-3, | о | 100 | 100 165-80 | 3-15 | --- | NP 
| | loamy sand. | SP-SM ! 4-2-Ν | | | | | | | 
бһО------------ --| 0-10]Fine sand--------|SM, SP-SM |A-2-4 | о 1 100 | 100 165-80 [10-35 | --- | ΝΡ 
Cheisea l10-80|Fine sand, sand, |SP, SM, 14-3, | ο | 100 1 100 165-80 | 3-15 | --- | NP 
| | loamy sand. | SP-SM | A-2-h ! | | | | | | 
De--------------- | 0-8 |5116 loem-—------ ICL, ML, l4-6, A-4,1 ο |95-100195-100|]90-98 |75-95 | 25-50 | 5-20 
Del Rey | | CL-ML | А-7 | | | | | | 
| 8-3115116у clay loam, ICH, CL ЇА-7, A-6 | ο  |95-100|95-100|90-100|70-95 | 35-55 | 15-30 
| | silty clay. | š | | i | | | | 
131-60/Silt loam, silty ICL, ML la-6, А-Т, 0 195-100195-100190-100|70-95 | 30-50 | 5-25 
M ME ONE CON MEMO ο ος 
DoA-------------- | 0-17|Loam---------—— —~{CL, CL-ML |A-4, A-6 | ο  195-100|90-100|90-100|70-90 | 25-35 | 5-15 
Door 117-39|Sandy loam, loam, |01,, 80, ЇА-6, A-4,] 0 175-95 170-90 160-90 |30-70 | 20-35 | 5-20 
| | sandy clay loam.| SM-sc, | А-2-6; | | l | 1 | | 
| | OL-ML | a-2-4 | | | | [ | l 
139-80|Sandy loam, shalylSM-SC, SC,|A-2-4, | 0-2 160-95 155-90 135-80 |20-50 | 15-25 | 5-10 
| | sandy loam, | GC, GM-GC| А-4, | | 1 | | | | 
| | shaly sandy clay! | A-1-B. | I | l | | | 
| | loam. / | | [ l | | | | 
i | I | | і i l | I | 
Du*. | | l | | | [ | | [ l 
Dune land I l I I | l l | I 1 | 
| | I | | | I | | l | 
ξά--------------------- | 0-221Sapric material {Pt | А- 10 |— |--- l-- | - | — | --- 
Edwards ! — ! --- ! 0 ! 100 ! ! —- | --- 


(92-68 | Marl----- ον 


See footnote at end of table, 
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TABLE 16.—-ENGINEERING INDEX PROPERTIES--Continued 


95-100 | 90-100 | 85-95 | 80-90 
| ! l 


| clay loam. 


! l l l 
See footnote at end of table. 


T T Classification Prag- Percentage passing T 
Soil name and |Depth| USDA texture 1 [ments | sieve number-- |Liquid | Plas- 
map symbol | | | Unified | AASHTO |>3 | | limit | ticity 
| l | | inches| | 10 | 40 200 | | index 
in Pet Pet 
| | η | | | | | { | 
ElA-------------- | 0-13|S11t loam--------|CL ]4-6, A-4 | ο |95-100195-100 [95-100 | 80-100] 30-40 | 8-18 
Elliott his- "pond clay, επεσε, cL ας A-T | 0-5 1331001332109 199-100 | 175100, 30-52 ! 11-26 
clay loam. 
136-бо | 32107 clay loam, [CL ]4-6, А-7 | 0-5 [95-100195-100190-100|70-95 | 28-45 | 11-24 
ο ο ο HN И AO RE ANC NUR n 
EsA-------------- | 0-18|Loam----------- --|CL, CL-ML {a-4, A-6 | ο {1 | 100 185-95 |60-75 | 20-35 | 5-15 
Elston 118-45 |оаму sand, loam,|SM, CL, 1А-4, А-6 | ο 195- Poore 95 [50-80 135-65 | «30 | NP-15 
| sandy clay loam. | 80, м | l I I | | | | 
145-54|Loamy sand, sandy | SP-SM, SM, JA-2-4, | o-3 [95-100|75-95 145-75 | 5-30 | «25 | NP-1 
l | loam. | sc, SM-SC| А-3, | i l | 1 [ | 
| | I | A-1-B | | І | | | 1 
. 154-601 Sand----------- --|SP-SM, SM |A-3, | 0-3 195-100]70-95 [40-70 | 5-25 | --- | NP 
1 | | 1 А-2-%, | | l I | | I 
| l | | A-1-B | | 1 | | l I 
l | i | | і | I I | | 
Fh*, [ | і | | | I | | I | 
Fluvaquents Ι | I | | | | | | | | 
ᾱὲ-------- | 0-19|Sandy loam-------|sc, 8М-80 {A-4, | о  195-100]90-100|60-70 130-40 | 20-30 | 8-10 
Gilford I | |a-2-à | | I | | | 
119-331 Sandy loam, fine ISM, SC, |A-2-4 | о [90-100190-100155-70 {20-35 | 15-30 | NP-8 
| sandy loam. | SM-SC і | [ | | | 
33-60|Loamy sand, sand |SM, SP, |A-3, [ο πο 852100 16560 1 3-20 | — | NP 
| [ | SP-SM | 4-1-B, | | | [ [ 
bos uM TC EMT 
H&A--------——----| ists «ας loam, loam Isc, SM-SC |A-2-4, | o  195-100|85-100|160-70 [30-50 | 20-30 | 5-10 
Hanna l | А-9 ! | l I | [ | 
|12-30]Loam, sandy loam, oren, CL,|A-4, A-6 | 0 185-100|75-95 [50-90 135-70 | 20-30 | 5-15 
| | sandy clay loam. | SC, SM~S¢| I | | | l 
|30-42|Loamy sand ISM, SP-SM |A-2-4, | ©  180-100|65-90 peers 5-15 | — | NP 
| to sandy loam. | | 4-3, | | | l | | 
I | | A-b3-8 | | I | | | | 
ο Sana; loamy sand ls, SP-SM e ! 0-5 [80- -95 180530 [20-10 | 5-15 | —- | NP 
А-3, 
| | | | А-1-В | і | i | | | 
I l I і | | 1 I ! I 
HkA-------------- | 0-18|Loam------------- ICL-ML, CL [A-4, a6 l o 195-100|90-100175-100160-90 | 25-40 | 5-20 
Haskins 118-50 | Sandy clay loam, |SC, CL |А-6, A-4 | ο 185-100] 75-100160-85 |40-65 | 20-40 | 7-20 
i | clay loam, | | | I | | | і | 
I | gravelly sandy | I | П | | | | η 
| | clay loam. | | l | | l | 
Ι40-60ἱ 018, silty clay,lCH, CL ЇА-7, A-6 | o | 100 |[90-100190-100180-95 | 35-65 | 15-40 
| | silty clay loam.| ! | ! ! | | | | 
Hm--------------- | 0-66|Sapric material [Pt {А-8 [ο |j|-- 1- [-— I --- | -— | -- 
Houghton { | | ! | | - " πα | | | 
Ho--------------- | 0-60|Sapric material {Pt 14-8 Го 1-— l- |--- |-— | — 1 --- 
Е ος COCONUT 
LyA, LyB---------| 0-9 |Loam-------------|CL, CL-ML |A-h, А-6 | ο 195-100 |90-100 | 90-100 | T0-90 | 25-35 | 5-15 
Lydick | 9-43|С1ау loam, sandy |CL 14-6 1 o 185-95 180-90 = 90 160-75 | 30-40 | 18-28 
| | clay loam, loam. | | | | l | | | 
143-55|Sandy loam, sandy|SC, SM-SC |A-2-4 | 0-2 {85-95 180-90 |55- 65 [25-35 | 15-25 | 5-10 
| | clay loam, sand.| | I | | | | 
|55-60|Stratified sand (SM, SP-SM |A-1-B, | 0-5 180-95 170-80 [40-60 | 5-15 | --- | NP 
I | to gravelly | | 4-3, l | I l | | | 
EL HN NE Lon πας MN DE 
McA, McB---------| 0-10}8116 loam-------- ICL, CL-ML |A-6, A-4 | 0-5 |ə5—100195-100|90-100185- 95 | 23-40 | 6-17 
Markham 110-31|]3ilty clay, silty|CL, CH ]4-Τ | 0-10 |95-100/90-100/85-100/80-90 | 40-54 | 15-28 
і | clay loam. | | | | і | I | l 
πα clay loam, In Mens А-6 | 0-10 | I 30-15 | 13-26 
1 l l I 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


T T i Classification Frag- | Percentage passing T 


Soil name and [Depth] USDA texture | [ments sieve number-- {Liquid | Flas- 
map symbol | | | Unified | AASHTO |,>3 | | limit | ticity 
| | | [inches] 4 | 10 | | 200 | | index 
| ad | | | | Dx | | I I ο | 
МГА, МГВ-————--—- | 0-12|Loam------------- ICL, CL-ML |A-4, A-6 | ο 100 190-100|80-100|160-90 | 22-33 | 4-12 
Martinsville 112-36 | С1ау loam, silty ICL, SC JA-4, A-6 | ο 1 100 [|90-100]65-90 [10-90 | 20-35 | 8-20 
| | clay loam, sandy] | ] | "d | I 
| | clay loam, I Ι l l | | { | | 
|36-46 | Sandy loam, sandy|SM, ML A-2-À, 0 100 190-100160-80 |30-60 | 30-40 | 2-8 
| | clay loam, 1оат. | | A-4 I | | I ! I | 
|46-60!Stratified sand |CL, SC, А-4 | 0 195-100185-100180-95 [40-60 | «25 | 4-9 
| | to sandy clay | CL-ML, | | l | I i I | 
κας ME. ЖИН ИК DN E TC 
Mm, Mn----------- | o-23|Loamy sand------- 15м A-2-h 0 95-100 190-100 65-85 [20-30 | <30 | NP-5 
Maumee |23-60|Sand, loamy 18Р, SP-SM |A-1-B, | 0 185-100175-95 |18-60 | 3-10 | «30 | NP 
| | запа. | A-3, | Ι | | і I 
ME | fa ЖЕН ЖИ | 
---| 0-10|Loamy fine sand ISM lA-2-4 1 о [100 | 100 [50-80 [15-35 | | NP 
Metea |10-38|Loamy sand, loamy|SP-SM, SM |A-2-4 о | 100 | 100 [50-80 120-35 | | NP 
l | fine sand, запа. | t I | | Ў I I | 
|38-651Clay loam, sandy ICL, SC |4-6, A-7 | 0 190-100190-95 |75-95 |50-75 | | 12-30 
I | clay loam, siltyl | I | | 1 I і | 
[ | clay loam. I | | | | | | l | 
l65-75|Loam, silty clay ICL, CL-ML |A-4, А-6 | 0-3 185-95 [80-90 [75-90 150-75 | 25-40 | 5-18 
| | loam, clay Бер ! | | | | | | | 
Mp--------------- | O-12|]Silty clay loam ICL, CH ]A-7 | o | 100 {95-100190-100180-95 | 40-60 | 20-35 
Milford ]12-54|Silty clay, silty|CH, OL [А-7 | о | 100 195-100190-100175-100| 40-60 | 20-40 
| clay loam, clay | l | 1 l [ { | | 
| | loam. | | | I | I | | 
154-6olSilty clay, 54115101, 1A-6, A-7 | 0  i97-100|95-100(90-100|]70-100| 30-50 | 15-30 
| | clay loam. | | | I I | | l 
| | l l П ! | | | [ | 
MrB2, MrO2, MrD2,| | | | I . | | | | 
МГЕ, I Silt loam-------- ICL, CL-ML |А-6, A-4 | 0-5 | 95-100 95-100190-100 85-95 | 25-40 | 5-15 
|S1lty clay loam, [CL [А-6 | 0-10 [95-100190-100|85-95 180-90 | 25-40 | 10-20 
| clay loam. | I | I | | | | | 
ISilty clay loam, |CL 14-6, А-7 | 0-10 |95-100190-1001]85-95 |80-90 | 30-45 | 10-25 
iioc ee ш ας. 
Silty clay loam ICL |A-6 | 0-5 195-100190-100185-95 180-90 | 25-40 | 10-20 
Silty clay loam, |CL 14-6 | 0-10 |95-100|90-100|85-95 |80-90 | 25-50 | 10-20 
| clay loam. | | | | | | | I ] 
Silty clay loam, |CL 14-6, А-7 | 0-10 |95-100|90-100|85-95 |80-90 | 30-45 | 10-25 
pee iste qa PA 
Mx------------—-- | 0-9 |Loamy sand----- --| SM, SM-SC |A-2-4 | ο 100 | 100 150-85 |15-35 | «ο | NP-5 
Morocco | 9-60|Fine sand, sand |SM, SP-SM |A-3, | о | 100 180-100|50-85 | 5-25 | --- | NP 
| | | | А-2-4 | | l I i | | 
| | 1 | | | | | i | 
Nf------—--------- 0-18|Loamy fine sand |SM, SM-SC |A-2-4 | ο 100 | 100 150-75 [15-30 | «20 | NP-5 
Newton 18-60|Fine sand, sand, |SP-SM, SM |A-2-À, | 0 1 100 | 100 [50-75 | 5-25 | --- | NP 
| | loamy fine δη | -3 | | | ! | | | 
OaC, Оак-—--—---- 0-7 |Fine sand-------- ISM, SP,  |A-2, А-3 | 0 100 | 100 [50-85 | 0-35 | --- | NP 
Oakville I l | SP-SM I | i | | I | 
T-60|Fine sand-------- ISM, SP,  |A-2, A-3 | 0 100 195-100165-95 | 0-25 | --- | NP 
I ! | SP-SM | l | | 1 I | 
| | | | | I | | i 
Ра--------------- | 0-30|заргіс material [Pt | -- |-— | --- | --- --- | | — | --- 
Palms 30-50|Clay loam, silty |CL-ML, CL |4-1, A-6 | o 185-100|80-100|70-95 150-90 | 25-40 | 5-20 
| | clay loam, fine | | I | | l I I l 
а ЖЕЛИ s... 
---| 0-12|Silty clay loam ICL ЇА-6 | 0-5 195-100|90-100190-100170-90 | 25-40 | 10-20 
Ремато li2-46|Clay loam, clay, |CL, CH [A-6, А-7 | 0-5 195-100]90-100/90-100175--95 | 35-55 | 15-30 
| | silty elay loam.| | | | l | | | | 
156-60[Сс1ау loam, silty ICL 14-6, A-7 | 0- |95-100|90-100|]90-100|70-90 | 30-45 | 14-25 
! | clay loam. | i | ! | | | ! | 


See footnote at end of table. 
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TABLE 16.——ENGINEERING INDEX PROPERTIES--Continued 


| Classification ` IFrag- Percentage passing I 
Soil name and [Depth| USDA texture {ments | sieve number-- |Liquid | Pias- 
map symbol | | : | Unified | AASHTO | >3 | T T TFT | limit | ticity 
| | | | ]inehes] 4 | 1ο | 3ο 200 | | index 
in Pet Pet 
| | | I | | | ! | | | 
Ph------------—-- | 0-9 |Loam-------------|CL, CL-ML |A-h, A-6 | o | 100 185-95 175-90 150-70 | 20-30 | 5-15 
Pinhook | 9-50|Sandy loam, loam,iSC, CL, 14-6, A-4,] 0 195-100165-95 |50-90 120-65 | 15-35 | NP-15 
| | loamy sand. | SM, ML | А-2 | | I | l | | 
150-60| Stratified SM, SP-SM,|A-3, | 0-5 [80-100165-95 135-65 | 5-25-| --- | NP 
| | gravelly sandy | SW-SM | д-2-4 | | l | | l l 
| | loam to sand. | | | | 1 | | | 
| | | | | ! I l [ | | 
Pk*. I l [ | I | I I | | 
ux m SK ee INE Е КЕ РЕ 
PIB, PlC---------| 0-6 |Sand------------- |SP-SM, SM,lA-3, A-2,] 0 175+100175-100|40-80 | 3-35 | --- | NP 
Plainfield I l | 8 | A-1 1 l l | | 
| 6-60| 3and------------- | SP |a-3, А-1,| o [75-100175-100|40-70 | 1-4 | --- | NP 
| + | M E MN ы. Nee ер к 
вав, RaC2--------| 0-16lLoam-------------|CL-ML, CL |л-%, А-6 | o  [95-100185-100|70-100|55-90 | 25-40 | 4-16 
Rawson 116-351С1ау loam, sandy |SC, CL JA-4, A-6 | ο {85-100175-100/60-85 135-65 | 20-40 |. 7-20 
1 | clay loam, | | | I I | I l | 
| | gravelly sandy | l [ | 1 | | | 
| | clay loam. | | | | I | I I [ 
|35-60|Clay, silty clay, ICH, CL 14-7, A-6 | ο | 100 190-100|90-100|80-95 | 35-65 | 15-40 
| { silty clay tean] | | | | | | | | 
ΒΊΑ, В1В---------| 0-10|Silt loam-------- ICL ]4-ῃ, A-6 | 0 |95-100185-95 180-90 |60-75 | 20-35 | 8-15 
Riddles [10~ MT clay loam, ICL, SC [А-6 | о [90-100180-95 175-90 |35-75 | 25-40 | 10-20 
| clay loam, loam. | і | | | | | | I 
|48- ere loam, sandy |CL, SM, |А-4, A-6,| 0-3 185-95 180-90 150-90 130-70 | 15-30 | 2-15 
| | loam, loam. | sc, ML | -2 | | | | | | | 
RmC2, RmD2-------| 0-10|Loam----------- —-|CL [a-4, A-6 | 0 [95-100185-95 180-90 160-75 | 20-35 | 8-15 
Riddles 110-18 | Sandy clay loam, ICL, SC [А-6 | 0 ]90-100)80-95 175-90 135-75 | 25-40 | 10-20 
| | clay loam, loam, | I | | | | | | | 
|48-60|C1ay loam, sandy |CL, SM, [А-4, A-6,{ 0-3 185-95 180-90 |50-90 130-70 | 15-30 | 2-15 
! | loam, loam. | SC, ML | А-2 | | | | | | | 
Sb---------------| 0-12] Loam------- ----|Ch, CL-ML [A-4, A-6 | ο 195-100|80-100175-95 {50-90 | 22-35 | 6-12 
Sebewa 112-37 | 5апду clay loam, |SC, CL ЇА-4, A-6 | ο 95-100|65-95 [55-85 [40-75 | 25-40 | 8-20 
| sandy loam, | | I i I l | | 
I ] clay loam, | | | | ! | | [ | 
137-60|Sand and gravel |SP, SP-SM,lA-1 | 0-5 [40-75 135-70 |20-40 | 0-10 | --- | NP 
ME Boi EIS ин ы NE 
Se--------------- | 0-24|Loamy fine sand, ISM, SM-SC |A-2 | 0-5 [95-100|95-100|70-85 |20-35 | «20 | NP-5 
! | loamy sand. | | i | ! | | 
Selfridge [ess -27 | sandy clay ρα SC, |4-2, A-4 ! 0-5 [95-100195-100 65-80 [s 5-45 ! 15-30 | NP-10 
SM-SC 
l 27-60 lelay loam, loam, |CL ЇА-6, А-Т | 0-5 |95-100190-100185-100|60-90 | 25-50 | 10-25 
I | silty clay toam. | | | | | | | | | 
So--------------- | 0-1315115 loam, clay ICL, CL-ML Leh A-6 | 0 | 100 [905100] 15595 j° 0-85, | 20-35 | 5-15 
loan, 
Suman |13-371С2ау loam, sandy ICL |Α-δ, A-7 | ο 100 [90-100165-95 150-85 | 30-50 | 10-30 
| clay loam, loam.] | I | I l I 
pee sends coarse aspa Sm, SP-SM 13; 5 | ο | 100 [30919080575 | 5-25 | --- | ΒΡ 
A-2-h, 
1 | | | А-1-в | | | I | | I 
| | | I | l | | ! | | 
πολ, Тев, Тес, | I I | l Ι | | I 
TeD---—-------- | 0-9 [Sandy loam------- |sM, Sc, {A-2-4, | ο [90-100|85-100|60-Τ0 130-40 | 20-30 | 3-10 
Tracy | sw-sc A-4 | | | | | 
| 9-47 |Losm, sandy loam үн, SM, аа А-6 | 0 ο λα [65-90 із 5-70 | 22-33 | 3-12 
80, CL 
[47-60 | Stratified Isc, SM, [А-2-4, | © [95-100]70-85 [10-85 125-50 | 20-30 | 3-10 
| | shaly sandy б1ау| SM-SC 1 А-д | | | 1 I | | 
| | loam to shaly | | | | [ | | I 
| | leamy sand. | | I I | | I | 
160-80|Stratified loamy ISM, SP-SM |A-1-B, | 0-5 180-95 155-85 [30-65 | 5-20 | —- | ΝΡ 
| | sand to shaly | 4-3, 1 I I | { I l 
| | sand. | | a-2-4 | | | 1 | | | 
I l | ! 1 I і l 1 I | 


See footnote at end of table. 


162 


UbA*, 
Udorthents 


Uc: 
Urban land, 


Beat, 
Udorthents 


Ud*: 
Urban land. 


Ue: 
Urban land. 


Martinsville---- 


UmB*: 
Urban land. 


Morley---------- 


UpB*: 
Urban land. 


Psamments. 


Uw*; 
Urban land. 


Whitaker-------- 


TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


b [ i 
| 0-12|Loamy sand--- SM 
112-60}Sand, loamy sand ^ 


I 
і 


Unified 


| AASHTO 


I 
|A-2-4 
, SP-SM 4 


| 
| 
I 
| 
| 
| 0-11|S11t loam-----—-- IML, CL lA-6, A-4 
|11-38|Silty clay loam, |CH, CL |4-1, А-6 
| | silty clay, с1ау| | 
| loam. | 
38-60|Silty clay loam, |CL | A-6 
| clay loam. | | 
|| Ко 
| | | | 
| | | | 
| | | | 
і | | 
| 0-12|Fine sand-------- [iai SP-SM i A-2-4 
A-3 
112-67|Sand, fine sand, |SM, SP-SM |А-3, 
I | loamy sand. | | A-2—4 
| I | | 
| | I | 
I | | | 
| | | 1 
| 0-12|Loam----------.-- ICL, CL-ML |A-4, А-6 
μα ως. loam, silty |CL, SC JA- 4, A-6 
| | clay loam, sanay] ] 
| | clay loam. | 
|36-46|Sandy loam, acis Ln ML [A-2~4, 
l | clay loam, loam, і | A-4 
|46-60|Stratified sand  |CL, SC, [A-4 
I | to sandy clay | CL-ML, | 
| { loam. | SM-s¢ | 
I | | | 
| ! [ [ 
I | | | 
[ | | і 
1 0-8 |5116 10ат-------- ICL, CL-ML | А-6, A-4 
| 8-42|Silty clay loam, ICL 14-6 
| | clay loam. [ | 
|42-60| Silty clay loam, |CL |A-6, А-7 
| | clay loam. | I 
l| .. 
I | | | 
| | | | 
l | | | 
l | | | 
| | | | 
I | 1 I 
| | | | 
| 0-9 |Loam-— ICL, CL-ML |A-h, A-6 
| 9-41|С1ау loam, loam, [οἱ 1А-6, А-7 
l | silty clay loam.| 
l41-60lStratified coarselCL, SC, | A-4 
I | sand to clay. | ML, SM | 
| 0-8 [Silt loam-------- IML, SM, ОГ|А-5, А-7 
| 8-32|311t loam, loam, ICL, CL-ML, [A-4 
| | gravelly silt | sM-sc, Scl 
| | loam, I 
κα acto material, |Pt 1Α-8 
| 


| 
| hemic material. | 


See footnote at end of table. 


Soil survey 


Iments | sieve number—— {Liquid | Plas- 
>3 | | limit | ticity 
linches| | 10 | | 200 index 
Pet Pct 
I | | I | | 
о 190-100185-95 150-75 115-25 --- | ΝΡ 
0 [90-100]85-95 |50-70 | 10-30 ! --- | ΝΡ 
| | | 1 I l 
| П | | | | 
| | I | | 
| 1 l | 1 | 
| Fonte Е 
0-5 |əs-10o|ə5-100|so-1o0|8o-95 | 25-40 | 3-15 
0-5 [85-100)905100]90-100460-95 | 35-60 | 15-35 
] | I | I l 
0-10 |90 3100| 98200| а 0-06 | 25-10 | 10-25 
| | | | 1 
I | 1 1 | | 
| I l I I 
| | I | I 
l I | | i ! 
| | | | I 
1 1 | | | і 
0 | 100 185-100[50-85 | 5-15 are ! NP 
0 | 100 ]80-100150-85 | 5-25 | --- | NP 
| 1 [ i | l 
| | I | | 
ONE GN J J UE | 
ο | 100 [90-100|80-100160-90 | 22-33 4-12 
0 | 100 je Fang |32 -90 as ! 20-35 | 8-20 
| | | I l l 
9 ! 100 190 0 130-60 | 30-40 | 2-8 
0 pee 100 193 3100180595 |0580 | <25 | 4-9 
I | | | I 
| | I | | | 
| | | | { 
EMEN 
0-5 |95-100195-100190-100185-95 | 25-30 | 5-15 
0-10 195- 100190-100185- 95 180-90 | 25-40 ! 10-20 
0-10 195 -100 | 90-100 185-95 |80-90 | 30-415 | 10-25 
| 1 I | | 1 
l I | I I 
| | 1 I | [ 
| і I | | 
| | l | | i 
| | | I | 
| | | | | | 
ἈΝ И ο. 
ο f 100 |95-100/80-100/60-90 | 22-33 | 4-12 
0 | 100 η 502209 (οι l 30-47 | 12-26 
ο |98 100 ADU ME -85 ae -60 | 15-25 | 3-9 
П l | I | 
о 195-100190-100]70-100140-90 | 40-50 | 5-15 
0 И 1001707 -100 [os 100]40-90 | 15-25 | 5-10 
| l | [ ! 
0 l- | سإ‎ | --- | --- 
| | [ | | 
1 l і l I 


I 
| 
i 
I 
I 
I 
| 
| 
1 
| 
| 
! 
I 
l 
! 
| 
| 
| 
| 
! 
I 
| 
| 
I 
| 
| 
| 
і 
I 
I 
I 
1 
I 
| 
I 
| 
I 
| 
| 
| 
I 
| 
l 
| 
l 
| 
i 
| 
l 
I 
| 
| 
| 
| 
I 
| 
I 
| 
I 
1 
i 
] 
I 
| 
і 
П 
I 
| 
I 
1 
| 


Porter County, Indiana 


TABLE 16.--ENGINEERING INDEX PROPERTIES--Contínued 


| sand to clay. 
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Classification Frag- 
Soil name and |Depth} USDA texture | T [nonse I 
map symbol | { | Unified | AASHTO | > | 
σι 
in Pet 
| | I | | 
We---------------| 0-1015116 loam--------|ML, CL, OL|la-7, А-5 | ο |9 
Warners |io-24|Si1t loam, loam, {ML, CL А-4 | ο {95 
| | silty clay loam. | ] [ 
ὡς -60lMarl-----—---—— | — | — ιο M 
I I I 1 
Wh--------------- | 0-371S5ilt ioam-—---———-|ML, CL ja-4, A-6 | ο [а 
Washtenaw 137-801811t loam, clay [CL, ML [А-6, АЧЫ] ο |1 
| loam, silty | | | 
| | clay loam. [ [ [ | 
Wt---------------| 0-9 |Loam-------------|CL, CL-ML |А-й, A-6 | ο | 
Whitaker | 9-hi|Clay loam, loam, [ee 14-6, A-7} ο | 
I | sandy loam. | [ і 
αμ ρμοςὍο. ιο ος. sc, | 0 | 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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|laquid | Plas- 
| limit | 
| index 


Pot 
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15-30 


27-36 
27-36 


22-33 
30-47 


15-25 


ticity 


5-15 
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4-12 
4-12 
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12-26 
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{potential 


apply only to the surface layer. 
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lreaction| 
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water 
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 
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* See description of the map unit for composition and behavior characteristics’ of the map unit. 


-SOIL AND WATER FEATURES 


[See text. for definitions of terms such as "brief," "apparent," and "perched." The symbol > means more than. 
entry indicates that the feature 1s not a concern] 


Soil name and 
map symbol 


Hydro-| 
| logic] Frequency 


Ad---------------- | A/D |None-------- | 

Adrian | ! | 
| 

Αβ----------------- B |None-------- | 

Alida | { 


ChB, ChC---------- | À 


Del Rey 


Du**, 


Elston 


PFh**, 
Fluvaquents 


Ês 


Gilford 


Houghton | 


See footnotes at end of table. 


Floodi: 


| Duration {Months 


group | | | | | | | 
| = in 


High water table 


Depth*| Kind 


| | | 
ο αμ 
| 


I l 
1053 0 Apparent] sansapa 


| i 
1.0-3.0| Perched μαμα 


| 
| 
| 
| 
| 
| 
| | 

1.0-3.0| Apparent |Моу-Мау| 
| і 

I l | 

| 3.0-3.0 [apparent |Jan-apr| 
| 

| 

і 

1 

| 

| 

| 

I 


I 
>6.0 --- ! Ses 


і | | 
| 
| 
Mar -May | 


»6.0 --- 
| 
| | 

1+.5-1.0 Apparent [Deo 2Ma | 


! 
i | | 
"ιο 


і | 

1.0-2.5|Perched ών 
I I | 

Б Apparent |Sep=Jun | 
| | | 


|Months | Depth 


891 


Absence of an 


Bedrock Ris. corrosion 
| Potential | 
|Hardness| frost [Uncoated |Concrete 
| { action ! steel | 
I | | 
[ I I 
>60 ! --- |High----- πει ----- (erate: 
i 
I | | 
>60 | --- Гаде Moderate [Hebe 
| | | 
>60 | --- men ----- Kas ----- High. 
| | 
>60 | --- iam e a νὰ. 
l 1 
>60 | --- | 
і 
I I 
260 | --- I 
| 
>60 | --- kas ----- |High----- | Low. 
| 
| | 
»60 | --- posee inoneseve | eareke: 
| | I 1 
| | | [ 
| | | | 
l l | 
>60 | --- {High ----- iHigh----- |Low. 
| i 
»60 | --- рене данене Moderate; 
l | 
»60 ! --- pem ------ үн τ----- μα 
| | t 
[ l | 
| | l 
| | I I 
>60 | --- [ish ----- үн ----- Пее ез 
| | 
>60 --- | 
I | 
| 
>60 --- 
| 
| 
>60 | 
I 
l 


ABAINS μος 


Soil name and 
map symbol 


| Нудро- | 
| logic! Frequency 


| 
Ho----------------| A/D |Мопе--------| 
Houghton | | | 
LyA, LyB---------- | B {|None-------- l 
Lydick | | | 
McA, McB-------- --| €  INone-------- | 
Markham | | i 
MfA, MfB------- —-| B  INone--------| 
Martinsville | | | 
Μπ, Mn------------ | MD |Noné-------- | 
Maumee i | | 
MoB--------------- | B {None--------| 
Metea | | | 
---------------------- | B/D |None--- ! 
Milford | | | 

MrB2, MrC2, MrD2, | | 
МгЕ, MsC3-------- | € |None-------- 

Morley | | 
Мх---------------- {в Мопе-------- I 
Morocco | I | 
МР---------------- | A/D |None--------| 
Newton | I | 
I 
баб, OaE-- A |None-------- 
Oakville | | | 
Ра---------------- | A/D |None-------- 
Palms | 
| | | 
Pa----------------| C/D | None--------| 
Pewamo | | | 
Ph----------------| B/D |None--------| 
Pinhook | [ 
| 
руне, | I | 
Pits | | | 
PIB, Р1С---------- | А |None-------- | 
Plainfield | | | 
RaB, RaC2---------| B [|Мопе-------- | 
„Rawson ! | | 


See footnotes at end of table. 


TABLE 18.--SOIL AND WATER FEATURES--Continued 


oodiny 


{ Duration onte | Depth* 


lgroup | | 


High water table 
Kind 


Ft 

I [ | 

*,5-1.0 | Apparent | Sep-Jun| 
I 


>6.0 


l 

| | 

| | س 

ПОК s 

3.0-6.0 | Perched азиа 
і 


>6.0 --- 


| 
| 
I 
| 
l 
1 
| 
Ι 
| | 
| | 
1 I 
| M 
{+.5-1.0 “ppa ront Dee eer 

і 

l 

| 

| 

| 


| 
+.5-2.0 Apparent |Nar-Jun 


I 
| 
3.0-6.0 | Perched [με 


l 
| 
l 
I 
| 
>6.0 | 
I 
| 
| 
| 
| 


Jan-Apr 


| | 
1.0- 3 0 apparent 


| | 
*.5-1.0 | Apparent | Dec-May 
| 

{ Seg 

| 


| 
>6.0 --- | 


+.5-1.0| Apparent (Novy 
| | 
+1-1.0| Apparent | Dec-May 


0-1.0| Apparent | Jan-May 


>6.0 


2.5-4.0| Perched ee 


| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
I 
Я 
| 
I 
| 
[ 
| 
| 
I 
| 
| 
| 
i 
l 
I 
| 
| 
| 
| 
| 
I 
| 
| l 


I 
| 
l 
| 
| 
I 
| 
| 
| 
i 
I 
| 
I 
| 
| 
| 
| 
| 
| 
! 
| 
i 
| 
| 
| 
1 
| 
| 
I 
| 
і 


Menthe ! Depth 


Bedrock 


in 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


I 
l 
| 
I 
| 
| 
| 
| 
[ 
! 
| 
| 
| 
I 
| 
| 
| 
| 
l 
| 
| 
I 
| 
1 
[ 
! 
l 
| 
l 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
} 
1 
[ 
[ 
| 
| 
| 
| 
| 
і 
I 


|Hardness | 


Low------ i Low------ pues 


| | 
Moderate | High----- | High. 
| I 


T 
FI 
Risk of corrosion Ф 
{Potential| 
frost [Uncoated [Concrete 5 
| action | steel 5 
| | I = 
IHigh-----|High----- |Low. 2 
l | Ej 
| [ | B 
κας, μας κ. 
| | I 
|High----- |Moderate {Moderate. 
| | | 
erate pours |Moderate. 
| | | 
[Moderate [es I ----- nece 
| | і 
|Moderate [Moderate |Moderate. 
| | | 
[πεν س‎ |High----- ρα 
I | | 
| | i 
|иодегате παρεις А 
| | I 
[Moderate pee ------ иан, 
| I 
Inonerake κ. μα. 
[ | 
| Low------ ILow------ | Moderate. 
| | | 
ών ! High----- i Moderate. 
I | | 
| High----- | High----- | Low. 
I I | 
|High-----|High----- | High. 
| | i 
| | ! 
| | | 
l | l 
I I | 
| 
I 
| 
1 
| 
| 


694 


8011 name and 


map Symbol | logic| Frequency 


ΒΙΑ, R1B, RmC2 
RnD2------- 
Riddles і 


с | Мопе-------- 


Se-------------- -- 


| 
TeD--------- Em B Мопе-------- 
| 


UbA**, 
Udorthents 


Uck#; 
Urban land. 


Bilount----------- 


Ucg**, 
Udorthents 


Uds*; 
Urban land. 


σενα: 
Urban land. 


Martinsville----- 


UmB##; 
Urban land. 


Morley----------- 


UpB**: 
Urban land. 


Psamments. 


Uw*š; 


| 
| 
| 
| 
| 
| 
I 
! 
I 
| 
| 
l 
| 
{ 
| 
! 
| 
| 
I 
| 
I 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
Urban land. | 


See footnotes at end of table. 


Floodin; 


TABLE 18.--SOIL AND WATER FEATURES--Continued 


h water 


| Duration |Months | Depth*! 
| 


| 
Frequent----|Very brief 


Nov-Jun 


rt 


* 


1 
| 
>6.0 |! 
l 
I 
| 


I 
l 
l 
I 
| 
0-0.5! 
| 
1 
і 
! 
| 
! 


w 
. 
o 
П 
е 
о 


Кіпа 


1-1.01Аррагепё | Sep-May 
| 
1.0-2.0 λος Sov dy 


I 
Apparent | Nov-Jun 


table 


(Months | Depth 
| 


Jan-May 


Jan-Apr 


Mar-May 


In 


»60 


»60 


>60 


>60 


>60 


>60 


edroc 


|Hardness | 
] 


047 


Risk of corrosion 


{Potentiall 

frost [Uncoated [Concrete 
| action | steel 
l l [ 
1 | l 
(Serte orate Moderates 
| | l 
πα n a _— [oon 
[ | | 
[guo gie wak 
| | l 
[gn '----- όσιος akii 
| l [ 
| | | 
[Moderate ЕЕЕ нш, 
| 
| 
| 
| 
| 
I 
| 
| 
| 
I | | 
pee £---- е === зн 
| | | 
I [ | 
| | [ 
| 1 | 
| | l 
I | | 
аә auras ας, 
| l ! 
| | I 
| | | 
Poor |Modecate (aerate 
| | I 
| 1 | 
| | 
[обесе Ines ----- αεί 
I | | 
| | | 
| | | 
| | | 
| | | 
| | I 
! | | 
і і і 


Kenns HOS 


Washtenaw 


. TABLE 18.--SOTL AND WATER FEATURES--Continued 
oodin water tabie rock Risk of corrosion 
Soil name and [Hydro-| | Potential | 
map symbol | logic] Frequency | Duration [Months | Depth*| Kind [Months | Depth J[Hardness| frost |Uncoated |Concrete 
[group | i l | | | | | | action | steel | 
Ї T [ Ft Т T T i | | | | 
| | | | i | | | | I i | 
Uwe: | | l | | | | | | 
жаа aa, | c pee -------- | --- | --- ο Apparent IJanzApr >60 | --- [Eee ----- μμ оаа 
Wa----------------| D = |{None----~--—| --- | -- [+.5-0.5[Apparent|Sep-Jun| >60 | — |High---~-|Moderate Moderate. 
Wallkill | ] I | | | і | I ] | 
| i | I | I | I l ! | | 
Ме---------------- | D [None | -—- | -- [+.5-0.5]Apparent|Nov-Jun| >60 | --- |High-----|High-----[ Low. 
. Warners ` | | | | | I | I | i I 
! | | | I [ | I I 
Wh---------- ΤΌ] сир ата --- | --- ας parens рев-Мау »60 | --- bo eee 
| I I | | | 
| I ! | [ | 
| I | | | | 
| | 


* A plus sign under "High water table--Depth" 


indicates ponding. 
** See description of the map unit for composition and behavior characteristics of the map unit. 
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Soil survey 


L.--CLASSIFICATION OF THE SOILS 


[An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for 8 
description of those characteristics of the soil that are outside the range of the series] 


Soil name | 


Martinsville-—-- 
Maumee----------- 


Oakville------- —— | 


*Palms---------------------| 


Udorthents- 
Wallkill--- 
Warners------ 
Washtenaw-----------------| 
Whitaker--——--------------- | 


Family or higher taxonomic class 


Sandy or sandy-skeletal, mixed, euic, mesic Terric Medisaprists 
Pine-loamy, mixed, mesic Aquollic Hapludalfs 

Fine, illitic, mesic Aeric Ochraqualfs 

Coarse-loamy, mixed, mesic Aquultic Hapludalfs 

Mixed, mesic Aquic Udipsamments 

Mixed, mesic Alfic Udipsamments 

Fine, illitic, mesic Aeric Ochraqualfs 

Fine-loamy, mixed, mesic Ultic Hapludalfs 

Marly, euic, mesic Limnic Medisaprists 

Fine, 1llitic, mesie Aquic Argiudolls 

Coarse-loamy, mixed, mesic Typic Argiudolls 

Loamy, mixed, mesic Fluvaquents 

Coarse-loamy, mixed, mesic Typic Haplaquolls 
Coarse-loamy, mixed, mesic Aquultic Hapludalfs 
Fine-loamy, mixed, mesic Aeric Ochraqualfs 

Euic, mesic Typic Medisaprists 

Fine-loamy, mixed, mesic Mollic Hapludalfs 

Fine, 4111519, mesic Mollic Hapludalfs 

Fine-loamy, mixed, mesic Typic Hapludalfs 

Sandy, mixed, mesic Typic Haplaquolls 

Loamy, mixed, mesic Arenic Hapludalfs 

Fine, mixed, mesic Typic Haplaquolls 

Fine, illitic, mesic Typic Hapludalfs 

Mixed, mesic Aquic Udipsamments 

Sandy, mixed, mesic Typic Humaquepts 

Mixed, mesic Typic Udipsamments 

Loamy, mixed, euic, mesic Terric Medisaprists 

Fine, mixed, mesic Typic Argiaquolls 

Coarse-loamy, mixed, mesic Mollie Ochraqualfs 

Mixed, mesic Typic Udipsamments 

Fine-loamy, mixed, mesic Typic Hapludalfs 

Fine-loamy, mixed, mesic Typic Hapludalfs 

Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Argiaquolls 
Loamy, mixed, mesic Aquic Arenic Hapludalfs 

Fine-loamy over sandy or sandy-skeletal, mixed, mesic Fluvaquentic Haplaquolls 
Coarse-loamy, mixed, mesic Ultic Hapludalfs 

Mixed, mesic Typic Udipsamments 

Loamy, mixed, mesic Udorthents 

Fine-loamy, mixed, nonacid, mesic Thapto-Histic Fluvaquents 
Fine-silty, carbonatic, mesic Fluvaquentic Haplaquolis 
Fine~loamy, mixed, nonacid, mesic Aeric Fluvaquents 
Fine-loamy, mixed, mesic Aeric Ochraqualfs 
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SOIL LEGEND* 


AREAS DOMINATED BY NEARLY LEVEL SOMEWHAT POORLY 
ORAINED AND VERY POORLY DRAINED SOILS ON BOTTOM 
LANDS AND IN UPLAND DEPRESSIONS 


Suman-Fluvaquents Nearly level very poorly drained and 
somewhal poorly drained silly and loamy soils: on flood plains 


Waughtan-Adrian-Paims Nearly level very poorly drained organic. 
vols in bogs and old lakebeds, on till plains lake plains outwash 
plains and moraines 


AREAS DOMINATED BY NEARLY LEVEL TO VERY STEEP. WELL 
DRAINED VERY POORLY DRAINED AND MODERATELY WELL 
DRAINED SOILS ON UPLANDS AND IN UPLAND DEPRESSIONS 


Oaknlle-Maumee-Brems Nearly level to very steep well drained 
very poorly drained, and moderately well drained sandy soils, on 
outwash plains, lake plains. beach ridges, and sand dunes 


AREAS DOMINATED BY NEARLY LEVEL SOMEWHAT POORLY 
DRAINED TO VERY POORLY DRAINED SOILS ON UPLANDS AND 
ΙΝ UPLAND DEPRESSIONS 


Gilford-Maumee-Moracco: Nearly level, very poorly drained and 
somewhat poorly drained loamy and sandy soils; on outwash 
plains and lake plains 


Bourban-Gilford-Pinhook: Nearly level somewhat poorly drained 
to very poorly drained loamy soils on outwash plains valley 
trains and lake plains 


Sebewa-Alida-Pinhook Nearly level very poorly drained to 
somewhat poorly drained loamy soils: on outwash plains and 
terraces 


LAKE 
MICHIGAN 


AREAS DOMINATED BY NEARLY LEVEL AND GENTLY SLOPING 
WELL DRAINED SOILS ON UPLANDS 


Onorlydick Nearly level and gently sloping well drained юату 
15. on autwash plains 


AREAS DOMINATED BY NEARLY LEVEL TO STRONGLY SLOPING 
WELL DRAINED AND MODERATELY WELL DRAINED SOILS ON 
UPLANDS 


Tracy-Hanna Nearly level ta moderately sloping, well drained and 
moderately well drained loamy soils: on outwash plains 


Riddles-Tracy Nearly level to strongly sloping well drained silty 
and loamy soils; on oubwash plains till plains and moraines 


AREAS DOMINATED BY NEARLY LEVEL TO STEEP WELL 
DRAINED TO VERY POORLY DRAINED SOILS ON UPLANDS AND 
IN UPLAND DEPRESSIONS 


Morley-Blount-Pewamo Nearly level lo steep, well drained to 
very poorly drained silty soils on till plains and moraines 


Elliott-Mackham-Pewamo Nearly level and gently sloping well 
drained to very poorly drained silty soils on fill plains and 
moraines 


AREAS DOMINATED BY NEARLY LEVEL SOMEWHAT POORLY 
DRAINED AND VERY POORLY DRAINED SOILS ON UPLANDS AND 
IN UPLAND DEPRESSIONS 


Whilaker-Milford-De! Rey Nearly level, somewhal poorly drained 
and paorly drained loamy and silty soils on lake plains 
terraces, and outwash plains 


"Texture refers to surface layer of the major soils 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 
PURDUE UNIVERSITY AGRICULTURAL EXPERIMENT STATION 
INDIANA DEPARTMENT OF NATURAL RESOURCES, 
SOIL AND WATER CONSERVATION COMMITTEE 


GENERAL SOIL MAP 
PORTER COUNTY. INDIANA 


Scale 1:190,080 
1 0 1 2 ΕΙ 4 Miles 


1 0 1 2 3 4 5 & Kilometers 


SECTIONALIZED 
TOWNSHIP 


7|8 9/10/11 12 
|18 17 16 [15 14 13 


19/20 21|22 23 24 
— — — - 
30 29 28 27 26 25 
š ETSI 
31 32 33|34 35 36 


Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts, 
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U. S. DEPARTMENT OF AGRICULTURE ° 
SOIL CONSERVATION SERVICE 


PORTER COUNTY, INDIANA 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) = 
H 


t 
Small airport, airfield, park, oilfield, 


cemetery, or flood poo! 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 


Federal 


State 


County, farm or ranch 


RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 
(normally not shown) 


LEVEES 
ΠΤΙ 


Without road 


With road 


iue TTT 
DAMS 

Large (to scale) 

Medium or small 
PITS 

Gravel pit 


Mine or quarry 


MISCELLANEOUS CULTURAL FEATURES 


Farmstead, house 
(omit in urban areas) 

Church 

School 


Indian mound (label) 


Located object (label) 


Tank (label) 
Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 

Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 

Double-line (label) 

Drainage and/or irrigation 


LAKES, PONDS AND RESERVOIRS 


Perennial 


n 
Vot 


Intermittent DE 


MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 


CeA 


ESCARPMENTS 
Bedrock vvv vv чуу чуну зууну 


(points down slope) 
Other than bedrock 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
SYMBOL 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 
Stony spot, very stony spot 
Mari spot 


Muck spot 


Mucky loam area 


SOIL LEGEND 


PURDUE UNIVERSITY AGRICULTURAL EXPERIMENT STATION 
INDIANA DEPARTMENT OF NATURAL RESOURCES, 
SOIL AND WATER CONSERVATION COMMITTEE 


Map symbols consist of a combination of letters and numbers. The first capital letter is the initial one of the map unit name. The lowercase letter that 
follows separates map unils having names that begin with the same letter, except that it does nat separate sloping or eroded phases. The second capital 
letter indicates the class of slope. Symbols without a slope letter are for nearly level soils or miscellaneous areas. A final number of 2 indicates that the 


soil is eroded and 3 that it is severely eroded. 


NAME 


Adrian muck, drained 

Alida loam 

Blount silt loam, D to 3 percent slopes 
Bourhon sandy loam 

Brems sand, 0 to 3 percent slopes 

Chelsea tine sand, 2 to 6 percent slopes 
Chelsea fine sand, 6 to 12 percent slopes 

Del Rey silt loam 

Door loam, 0 to 2 percent slopes 

Dune land 

Edwards muck, drained 

Elliott silt loam, 0 to 3 percent slopes 

Elston loam, 0 tp 3 percent slopes 
Fluvaquents 

Gilford sandy loam 

Hanna sandy loam, 0 to 3 percent slopes 
Haskins loam, 0 to 2 percent slopes 

Houghton muck, ponded 

Houghton muck, drained 

Lydick loam, ϐ to 2 percent slopes 

Lydick loam, 2 to 6 percent slopes 

Markham silt loam, 0 to.2 percent slopes 
Markham silt loam, 2 to 6 percent slopes 
Martinsville loam, 0 to 2 percent slopes. 
Martinsville loam, 2 to 6 percent slopes 
Maumee loamy sand 

Maumee loamy sand, ponded 

Metea loamy fine sand, 1 to 6 percent slopes 
Milford silty clay юат 

Morley silt loam, 2 to 6 percent slopes, eroded 
Morley silt loam, 6 to 12 percent slopes, eroded 
Morley silt loam, 12 to 18 percent slopes, eroded 
Morley silt foam, 18 to 30 percent slopes 
Morley silty clay loam, 6 to 12 percent slopes, severely eroded 
Morocco loamy sand 


SYMBOL 


Nf 


NAME 


Newton loamy fine sand 

Oakville fine sand, 4 to 12 percent slopes 
Oakville fine sand, 18 to 40 percent slopes 
Palms muck, drained 

Pewamo silty clay loam 

Pinhook toam 

Pits 

Piainfield sand, 2 to 6 percent slopes 
Plainfield sand, 6 to 12 percent slopes 
Rawson foam, 2 to 6 percent slopes 

Rawson toam, 6 to 12 percent slopes, eroded 
Riddles silt loam, 0 to 2 percent slopes 
Riddles silt рат, 2 to 6 percent slopes 
Riddles loam, 6 to 12 percent slopes, eroded 
Riddles taam, 12 to 18 percent slopes, eroded 
Sebewa loam, shaly sand substratum 
Selfridge loamy fine sand 

Suman silt loam 

Tracy sandy loam, 0 to 2 percent slopes 
Tracy sandy loam, 2 to 6 percent slopes 
Tracy sandy loam, 6 ta 12 percent slopes 
Tracy sandy toam, 12 to 18 percent slopes 
Tyner loamy sand, 0 to 3 percent slopes 
Udorthents, Ü to 3 percent slopes 
Udorthents, loamy, 3 to 30 percent siopes 
Urban land~Blount complex 

Urban land-Brems complex 

Urban land—Martinsville complex 

Urban land—Morley complex, 2 to 6 percent slopes 
Urban land-Psamments complex, 0 to 6 percent slopes 
Urban land—Whitaker complex 

Wallkill silt loam 

Warners silt toam 

Washtenaw silt loam 

Whitaker loam 
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